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and tUs weight oconpies two volnmes, bo the 
weight of one volume, its specific gravity, = 

j =s 9, hydrogen being taken as 1. 

The moUiPular weight of oxygen is 32'; and its 
specific gravity = - = 16. 

The tomola of alcohol is C^HgO, atomic weight 
of C=12- 

20=24 
6H= 6 
0 » 16 

40 

~ = 23 = specific gravity of alcohol vapour. In 

other words, a given volume of alcohol vapour 
weighs 23 times as much as the same volume of 
hydrogen." 

We have seen by Hofmann’s experiment that 
two volumes of steam contain two volumes of hy- 
drogen united with one volume of oxygen, the three 
volumes being condensed to two. 

*The second method by which the composition 
of water has been determined with great accuracy 
gives us the weight of oxy- 
gen combined with one part 
of hydrogen. This expen - 
ment was performed by 
Dumas in 1843, It consists, 
essentially, in passing hy- 
drogen, which is purified 
and dried with every conceivable care, over a small 
quantity of heated black oxide of copper, contained 
in a light two-necked globe of glass, Fig. 12. The 
reaction which occurs is represented by the follow- 
ing equation *— 

CuO -}- 2H = On + HgO 
Blijck oxide of co])i)ei. Metallic copper. 

Water is formed, and the black oxide converted 
into metallic copper. The water is collected with 
great care and weighed. The hydrogen is allowed 
to pass for some hours, the stream of gas is then 
stopped, and the apparatus allowed to cool. The 
bulb with the oxide of copper is accurately weighed 
before and after the experiment, its loss in weight 
gives the amount of oxygen which has passed off in 
combination with the hydrogen, and this weight of 
oxygen deducted from the weight of water formed 
gives us the hydrogen. As a mean of nineteen very 
careful experiments, Dumas found that 7*98 parts 
of oxygen combined with 1 part of hydrogen. 

Some 25 years ago the formula of water was 
written HO, and the atomic weight of oxygen was 
8; this agrees just as well with the results of 
Dumas as the present formula HjO, taking atomic 
weight of 0=16. 


It will be instructive to consider one of the 
reasons why the formula of water ohang)^ to 
HjO, and the atomic weight of oxygen to 16. ♦ 

If we add a piece of potassium to wflter, we get 
the following reaction, which ^ have already 
studied under Hydrogen 

K -h H^O = KHO 4- H. 

One atom of potassium replacing one atom of 
hydrogen in the water, forming potassium hydrate 
(KHO) ; this substance still contains hydrogen, but 
if we take some solid KHO and heat it with potas- 
sium, the last atom of hydrogen is expelled and 
potassium oxide formed — 

KHO + K = K30 -h H. 

It 18 clear that in these decompositions the hy- 
drogen has been taken out from the water in two 
separate pieces, one coming out in the first, and 
the other in the second reaction. By our definition, 
an atom is the mallest quantity of an element 
which can exist, we cannot therefore divide an 
atom, and as the hydrogen in water is divisible 
into two pieces or atoms there must be at least 
two atoms of H in the molecule of water. The 
formula of water is therefore written HjQ, and the 
atomic weight of oxygen was altered to 16 in order 
to keep the ratio of the hydrogen to the oxygen in 
water 1 to 8 or 2 to 16. 

Another method of proving that water contains 
two volumes of hydrogen to one volume of oxygen 
is to decompose water, acidulated with sulphuric 
acid, by means of a current of electricity. A gal- 
vanic or voltaic cell consists of a plate or rod of 
zinc and a plate of some other substance, which is 
usually either copper, platinum, or carbon ; the two 
plates being immersed in some fluid which can dis- 
solve the zinc, but does not act on the other plate. 
A copper wire is attached to the zino plate, the end 
of this wire is called the negative pole, negative 
electrode, or sometimes the kathode ; the end of 
a similar copper wire from the copper, platinum, or 
carbon plate is termed the positive pole or electrode, 
or sometimes the anode. The current of electricity 
is usually said to flow, outeide the oeU, from the 
positive or copper end to the negative or zinc end 
of the battery. A series of two or more galvanic 
cells joined together in a suitable way is called a 
** battery.” 

The current from a battery of five cells is passed 
through water acidulated with sulphuric acid by 
means of two platinum plates fixed to the two battery 
wires. Two|^duated tubes are filled with aoidula;ted 
water and inverted over the platinum plates (Fig. 13 ) ; 
as soon as the current passes, minute bubbles of gaa 
will collect on the platinum plates, and eventually 
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•rise iniihe inreit^d tubes ; after a short time it will 
be seen that the gas liberated bj the positive is 
aboift half tfis qbantit^ liberated by the negative 

electrode. The 
smaller quantity of 
gas is found to be 
oxygen, and the 
larger hydrogen : 
since oxygen is per- 
ceptibly more solu- 
ble in water than 
hydrogen, the 
volumes ar^ not ac- 
curately as 1 to 2. 
As oxygen is liber- 
ated at the positive electrode, it is termed an 
electro-negative element ; hydrogen is similarly 
called electro-positive. 

Water is a colourless liquid, its formula is HgO, 
it solidifies at 0® Cent, or 32® Fahr., and boils, at a 
pressure of 80 inches of mercury, at 100® Cent, or 
212® Fahr. 

Steam is a colourless invisible gas ; what is popu- 
larly called steam, eg„ the white cloud which 
comes from a locomotive, is not true steam, but a 
fine dense mist ; in other words, a collection of very 
small particles of condensed water. 

The specific gravity of ice is 0*917, water = 1*0, 
and accordingly ice floats on water. This is an ex- 
ception to the general rule that bodies when they 
solidify become heavier than the liquids from 
which they are formed. If this were the case with 
■water, the ice would sink to the bottom as fast as 
it was formed, and during a severe winter even deep 
rivers and lak^s would be frozen into a solid mass 
of ice, from below upwards. 

Water is about 825 times heavier than air. One 
gallon of water weighs 10 lb., and a pint 1 J lb ; a 
cubic foot of water weighs very nearly 1,000 oz. 
avoirdupois ; one Cubic centimetre of water at 4® 
Cent, weighs one gramme. 

Steam is much lighter than air. Its specific 
gravity is 0 625 (air = 1) 

Water is of immense use to man, it furnishes 
'him with his cheapest means of transit, and the 
enormous share which it has had in sculpturing the 
earth’s surface has already been discussed in the 
lessons on Geology. 

The purest form of water which exists in nature 
is rain-water, and even this always contains a little 
oxygen, nitrogen, and some ammonium nitrate ; in 
large towns, rain-water contains, in addition, much 
carbonaceous matter and some sulphates, owing to 
khe products of combustion of coal and gas. 

I The composition of river-water depends to a 
feeat extent upon the nature of the river-bed. If 



Copper 

Fig 18 . 


the river flows over a granite district, tlie water 
dissolves but little ; if it passes through a peaty 
district, enough organic matter may be disscflved to 
render the water reddish-brown ; and after passing 
over chalk, the water holds in solution a consider- 
able quantity of lime salts. lUver-water also con** 
tains ordinary salt (NaOl), nitrates, ammonium 
salts, gases (0, N, and OOt), and organic matter, 
vegetable and animal. When water contains sub- 
stances which give to it a medicinal action, it is 
called a mineral water or spring. If it contains 
iron, we have a chalybeate spring, sulphuretted 
hydrogen, a sulphur spring, etc. Quch sfrings may 
contain magnesium sulphate (Bpsom Salts), sodium 
sulphate (Glauber's salts), silica, as in the geyser 
springs of Iceland, carbonic acid, etc. Sea>^at6r 
owes its peculiarities to the relatively large quan- 
tity (three to four parts in the hundred) of saline 
matter which it contains, the bulk being ordinary 
salt (NaCl). In certain inland lakes, as the Dead 
Sea, the water contains a still larger amount of 
mineral matter. 

Water is usually purified for drinking purposes 
by filtration ; the filter-beds on the large scale are 
usually composed of clean gravel and sand, on the 
small scale of blocks of carbon, sponge, etc. The 
action of an efficient filter is twofold — it strains off 
any solid impurities, and in addition it bums up or 
oxidises a considerable portion of the organic im- 
purity in the water. This is effected by the oxygen 
in the air which is held mechanically by the porous 
bed ; this oxygen being brought into intimate con- 
tact with the organic matter as it passes through 
the filter, combines with it, and converts it into 
carbonic i^id and water. The same action should 
take place in the domestic filter, but in many oases 
the filter seems to be regarded as an automatic 
charm — the water has only to be poured in and is 
sure to come out pure. Now unless a filter is 
properly cleansed periodically, and allowed to dry, 
so that it can absorb a fresh quantity of oxygen, it 
may serve simply to accumulate all the impurities 
from all the water which passes through, and it 
may ultimately become worse than useless, and the 
water which is drawn from the filter may be leM 
pure than the ordinary tap-water. 

In order to obtain pure water for chemical pur- 
poses, ordinary river-'water must be distilled, i.s., 
boiled, and the steam condensed in a tube made of 
glass or pure tin (not the tin-plate used for sauce- 
pans, etc., which is iron covered with tin) sur- 
rounded with cold water ; this oondensing tube is 
usually coiled up, so that a considerable length may 
be contained in a small space (Fig. 14). The first 
portion of water which distils over should be Ibrown 
away; and the distillation should never be oontlnued 
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to dryness. Lax^ quantities of water are now dis- 
tilled from sea-water for use on board ships. Dis- 
tilled water should leave no residue when evapor- 
ated ; it has an insipid taste, which can be re- 



moved by allowing the water to trickle through 
a layer of charcoal, and thus absorb the gas 
(0, N, COj) of which it was deprived during dis- 
tillfition. 

Water is our universal solvent, comparatively few 
substances being insoluble in water. Some gases 
are very soluble in water — thus, 1,000 pints of 
ammonia gas can be dissolved in one pint of cold 
water; others are but slightly soluble — thus, 100 
pints of water dissolve 4 pints of oxygen and only 
2 pints of nitrogen. Although this quantity of 
oxygen may appear insignificant (4 parts in 100), 
yet its presence in river-water is of the utmost 
importance, because from it all fishes derive the 
oxygen which they require to aerate their blood. 
Most animals effect this by means of a lung (ws 
Vol. II., pp. 149 and 150), i,e., an apparatus in 
which air is on one side of a thin delicate mem- 
brane, and the venous blood containing much car- 
bonic acid on the other; the blood gives up its 
carbonic acid to the air, and absorbs oxygen. In 
the fish this aeration is effected by a gill, an 
apparatus in which water charged with oxygen is 
on one side of a delicate membrane, and the venous 
blood on the other. The blood gives up its carbonic 
acid to the water, and absorbs oxygen from the 
same liquid; so that fish placed in river-water 
which has been boiled, and cooled out of contact 
with the air, are suffocated just as effectually as an 
animal with its throat closed by a tight cm-d ; in 
both oases the supply of oxygen is completely 
out off. 


The qnimtity of a gas disscfived }sy cold water is 
much greater than that hrid in solution hot 
water, and when water is boiled all gaiaes are^a* 
pelled. An increase of pressure increases 
amotmt of gas dissolved ; a familiar example of 
this is seen in a bottle of soda-water. When 
the cork is removed, and the pressure, under 
which the soda-waler was bottled, relieved, the 
excess of carbonic acid escapes with brisk efferves- 
cence. 

The quantity of a solid dissolved by water in- 
creases, in most cases, with the temperature— -hot 
water dissolving most substances much more rapidly 
than cold. The principal exceptions to this rule 
are common salt, which dissolves as quickly in cold 
as in boiliz^ water, and certain lime salts, which 
are slightly more soluble in cold than in hot 
water. 

If we half fill a saucepan with fragments of ioe^ 
and place a lighted spirit lamp under the saucepan, 
no rise in the temperature of the melting mass can 
be detected by the thermometer until all the ice 
has been melted. At first sight it seems a paradox 
to heat a substance without making it hot, but the 
heat is not lost although it cannot be detected by 
the thermometer. A comparatively large quantity 
is used up in converting ice into water, such heat is 
called lament l\mt. The latent heat of water is 79, 
t.e., the amount of heat required to convert 1 lb. of 
ice at 0® Cent, into 1 lb. of water at 0® Cent., would 
raise 1 lb. of water 79® Cent., or 79 lb. of water 1® 
Cent. Similarly an enormous quantity of heat be- 
comes latent when water is converted into steam. 
The latent heat of steam is 536, when steam is con- 
densed all this heat is given out, and can be used 
for heating purposes. The boiling-point of water 
varies with the atmospheric pressure— on the sum- 
mit of a high mountain water boils many degrees 
below 100® Cent. (212® Fahr.) because the observer 
is above a considerable quantity of the air. This 
lowering of the boiling-point takes place regularly 
at the rate of 1® Cent, for every 1,080 feet. The 
temperature at which water boils in an open vessel 
can thus be used to determine the height of a 
mountain. On the other hand, if we increase the 
pressure by descending a deep mine, or by placing 
the water in a closed vessel, we can raise the boil- 
ing-point. 

When water contains any quantity of lime or 
magnesium salts, it is called hard, because it re- 
quires such a quantity of soap to produce a lather. 
Ordinary soap is the sodium salt of a fatty acid, 
usually stearic, palmitic, or oleic acid, and this salt 
is soluble in water. When soap is added to a water 
containing a lime salt, s.^., calcium chloride, 
following action takes place : — ^ 
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* Sodium staarate -f Oaloiom chloride 

• Soip- 

hz Galcittm stearate Sodium chloride. 

4 ^Ifdtee tMp, Sftlt 

4 lime soap and salt are fonned. The lime soap 
is iiUKAuble in water, it is therefore useless for 
cleansing purposes, and floats as a curd in the 
basin. As long as any soluble salt of calcium or 
magnesium exists in the water, all the soap intro- 
duced is decomposed and converted into an in- 
soluble form. 

The hardness of water is said to be “ temporary ” 
and “ permanent.** Temporary hardness is destroyed 
by boiling ; it is due to one particular calcium salt, 

the calcium bicarbonate | This calcium salt 

is soluble in water, and is formed whenever water 
containing carbonic aoid comes in contact with chalk 
(CaOOs). Thus all rivers which flow over chalky 
beds have temporary hardness. If a solution of this 
calcium bicarbonate be boiled it decomposes— 

2‘p°’}=CaCO, + H.O + CO, 

HjLU, J 

The chalk is precipitated, and the carbonic acid 
escapes. It is this decomposition which causes the 
deposit or ^‘fur” in our boilers and kettles, In 
marine boilers the deposit consists largely of 
calcium sulphate. Dr. Clark devised a process for 
getting rid of this temporary hardness. He adds 
to the water a certain qwmtity of on^inary slaked 
lime €a(HO)s, and after thorough mixing, allows 
the water to stand until it is clear, when it is drawn 
off for use. The reaction is — 

SS,’ } = 2Caqp, + 2H,0, 

and we see that if we add the proper qua/ntity of 
slaked lime, the calcium dissolved as bicarbonate 
and the lime which we add are both precipitated 
as chalk (CaCO,), and thus the whole of the 
temporary hardness of water can be removed. 
Permanent hardness cannot be remeved by boiling, 
and is caused by calcium salts, other than the 
bicarbonate, as calcium chloride, calcium sul- 
phate, etc. 

For washing purposes, water can be effectually 
softened by adding a very small quantity of sodium 
or ammonium carbonate, either of which substances 
will precipitate the whole of the calcium as car- 
bonate, and render the water much more pleasant 
to wash in. 

Ordinary Thames water contains calcium salts 
equivalent to 15 grains of chalk in the gallon ; if 
one ounce of ordinary washing soda be dissolved 
in I pint of rain-water, -^tb of this solution will be 
si^dent to soften a gallon of Thames water. 


GERMAN. — XIX. 

[Continued Jivm Vol, lit, p. 898.] 
TAB10U8 IDIOIC8. 


besides its primary meaning *«to nurse” or 
“ take care of,” has in both the present and imper- 
fect the signiflcation ‘<to be accustomed,” **to be 
wont;*’ as pjlegu he %ued to say ; tc 
|u retten, he is aeeustemed to ride (on hors^bac^}. 

Stc^tcn or 9lc^t followed by oitf, is used thus 
aiif bai n>a8 xdf 1 give attention to that 
which 1 hear; tottbe auf ii^n 1^^ 1 will 
attend to him (have attention on him) ; Of aimiitt 
flct tn he takes care of himself ; isdffftt unf 
m bem ^cfen in 91(tt ne^mctt; we must gua^ ouitoelves 
against that which is bad (take ourselves in atten- 
tion before, etc.). 

Examples. 


93 or etnen 9Kenf(ten 

foU man flct me^r tn 
netmen, vor etnet gtf< 
ttgcn ^c^Iange. 

(5r ^at mc^r 9lt^t anf feme 
Itmge'tung, all auf fic^ 
feitfl. 

®ebet 9l(tt auf te^r'reute 
<&)efprA'(te, unb bel^at'tet 
bol 99efle. 

®p'aratel pflegte ju fageit, er 
mtffe mettec* nk^tS. aufer 
bag er nutts miffe, unb fc 
pffegr ^eu'ttgen Xagel 
j[ebet 93ef<tet'bene, unb fetbjt 
ber @ef(tet'te^e ju fagen. 


One should guard one- 
self more against a 
treacherous person 
than against a poison- 
ous serpent. 

He gives more attention 
to those who surround 
him than to himself. 

Give attention to instruc- 
tive conversation, and 
retain the best. 

Socrates was accustomed 
to say he knew nothing 
farther than that he 
knew nothing ; i 
at the present day, 
every modest person, 
yea, even the most 
learned, is accustomed 
to say. 


alone, 

but. 

31'metff, /. ant, 
emmet. 

StppftU', m. ap- 
petite. 

(S^rlfiul, m, 
Christ. 

there- 

with. 

(lH'<^cn^ain, m , 
grove of oaks. 
®ft»urt', /. birth. 
Gefunb’^eit,/. 

health. 

(Sliatt, smooth. 


VOOABULABY. 

®ut, n. good, m. flat- 

gift, bless- terer. 

ing. ®elbfl'etffttntnlf, /. 

4^omflfr, m. Ger- self-knowledge. 

man marmot. Oiommer, m, sum- 
8c'b<nlunt(f^aU,m. mer. 

subsistence. Gorgen, to care, 
SP/fl'ptggang, m, to take care. 

idleness, tugrnb, /. •virtue. 

. sloth. 95ot'trag«n, to pro- 

Op[ttn, to offer, pound, tell. 

sacrifice, SDintw, m. winter. 
93ffegfn, to foster. SBtebwfet'jUUtn, to 
9lfcgie'rttnglaiittltt,m. restore, 
accession tothe 
government. 
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Exsboiss 110. 

Translate into English : — 

1. Stericnide/ tocher in ter Nugent for^t, Braiu^t ni4^ im 
Hirer fu f»Jtgen. 4^a&e onf nir^t nnr in ®efeC(- 
fremtec ^eute, fontern aiic^ »enn attcin bifl, tamit 
2)11 2)u^ fri6)l lennen lernfl- 3. Deiicnige, nic^t immec 
auf m ^itht, fommt nie gur ^eltftcrfenntnii. 4. 2)ie 
olttti pffcdten gmfi^nlu^ in aiten (fic^en^ainen i^ren 

iSlMtern gu opfern. 5. Ctiute ilinter (Sitttn in 

i^m HUer. 6. SHeine Sreunbe ^fle^en trt IDlergenl iffinffet 
gu trinfen. 7. Drt fDlorgeni unt tc« Hi'cntl er ter 
Stu^e. 8. aSir vflegcni a»Mt teS Xaffee gu trinfen. 
9, Seiner (Skfunt^eit gu r^llegen, ifl feine erfte ®ur^e. 10. Cr 
pfiegt tel ailorgeni gu arbeiten, unb tel aia^imirtr^l gu lefeii. 
11. IDerjenige, tvetclier tel ailApig^an^el bfle9t aucfi ter 
€unbc. 12. a^fleget ter Xu^ent, unb ni(|)t bel Safletl. 13. 
(St pfiegt m(pt vpt aefft U^v aufgufle^en. 14. ailan 
nkpt in Hmerifa, ruie tn 2)eutfcbUnt, gu faflen: „3cp mnf<^e 
S^nen cinen guten HiJbettt." 16. 2)et aWenfe^ frrgt eft me^t 
all nbt^ig ifl urn feinen Sebenlunter^alt. 16. 2)ie Hmeife 
forgt fc^on im Sommer fur i^re aia^rung in Sinter. 17. 
2)er bcutf(^e JTaifer SDkrtniilian I. trug gteic^ bet feinem 
ategierunglantritt ^orge, tie innere 9iu^e 2)eutf(^lantl mieter* 
^gujleUen. 

Exeuoisb 111. 

Translate into German :— 

1. Guard yourself against those who have smooth 
words, bad thoughts, and a treacherous heart. 2. 
He cares more for his soul than for his body. 3. 
We are accustomed to drink tea instead of coffee. 
4. The Greeks fostered art and science long before 
th6 birth of Christ. 6. He is accustomed to rise at 
six o^clock. 6. 1 will take care of this book till you 
return. 7. He takes care of his health. 8. Give 
attention to thyself, not only when you are in 
society, but also when you are alone. 9. Good 
children give attention to that which their parents 
tell them. 10. We must guard ourselves against 
our enemies. 11. A German marmot takes care in 
the summer of his food for the winter. 

Um^in (around there) is used only in connection 
with fbnnen, as : — 3(^ tonnte nic^t um^in, el i^m gu fagen, 
I could not (get) arovmd^ i.e., I could not help, or 
avoid, telling it to him ; 3(^ ^abe nkbt umbin gefonnt. el 
gu tbun, 1 could not help doing it, I could not but 
do it 

^bftliften (to take a walk, to take an airing) signi- 
fies, in union with geben, fabren, reiten, fflbren, “to take 
a walk,” “ to take the air in a coach,” “ to ride out, 
or take the air on horseback,” “ to lead about, or on 
a walk,” as: — Cine ©tunbe bel Tagcl aulgenommen, In 
weteber er feme 9>agicren fubrt. fi^t et beinabe immer 

an feinem ©ebreibtlfcbe unb fhibirt, ivlbtcnb fein ifingerer 
©ruber Ueber fg^agieren gebt, fpagieren rcitet, ober in ©efettfebaft 


eittiger Cveunbe fpagterett f^btt, one hour of tho day 
oepted, in which he takes his sister for a he« 
is almost always sitting at his writing-d^k and 
studying, while his younger brother prefers R) go 
for a walk, to ride on horseback, or to take a drive 
in company with a few friends. 

Xbun (to do) is in some phrases used Impersonally, 
as :~Cl tbut uubtb/ it does or effects nothing, ix., it 
is no matter ; Cl tbut Slatb, it is necessary. 

©ebiite and be»abre/ or ©ptt beb&te, ©on bciuabK, are 
often used, especially in conversation^ to denote 
aversion, abhorrence, fear, etc., and may commonly 
be rendered, “ God forbid.” 

Vocabulary. 

Hrg. bad. •^iit'iooitben (tkb)/ ^au^nulgtbirge, n, 

Hul'bifbung, /. to turn to. the Taunus 

cultivation, Subcm'. in that, mountains, 

education. while. a mountain 

©tbani'fung, /. 3ta1icn, n. Italy. range near the 

treatment. Jlcnutm^/.know- Rhine. 

©clei'tigen, t o ledge. 

offend. ifhe'rftrmffn, * t o 

©emcr'Ben, to ob- sink down. 

serve. C b n ' m A cb t i g > 

©cTOci'fcn, to prove. weak,8woon- 

©cmer'ben (fl(b), ing, fainting. 

to sue for. f^angern, to arm 

'Bfuf, m, look, with a coat 

glance. of mail, 

BrAflcn (ficb), to fplrtttc, /. plate, 

be proud, to crown (top), 
show airs. fRcuntbicr, n, 

Curgafl, 7//.guest reindeer. 

(under cure), ©(blitten, m. 

!t)anfen. to thank, sledge. 

Cntflic'ben. to fiee. ©cbnctt'igfelt, /, 

Cimwn'bett, t o rapidity. 

purloin. Jtabef. m, blame, 

©rob'rbun.to censure, 

boast, brag. 

Exercise 112. 

Translate into English : — 

1. 2)iciruigen, n>e((be gu viet fpagteren grb<n, 
enbli(b an ben 9IRa§iggang. 2. Cine bntbe ©tuube na(b tern 
Cffen fpagieren geben ifl bev (Skfunbbcit febr gutrAgficb* 3. 3 r 
S tatien fabren Biefe mit SRanItbieren fbagicten. 4. !Dlan fUbt 
getvbbnlicb mebr $emn fpagieren gebett;*all fpagieten reiten. 
5. Z'xt (Surgdfle in SBielboben reiten oft auf SHaufibittcn nuf 
bic BlAtte bel 2.aunulgebirgel. 6. dldfen gu Cub ifl eft 
angenebmer, all gu Sagen ober gu ©fnb. 7. 2>ie (obbtAnber 
fabren auf ©cblitten, unb beticnen fUb ber Otesutbiere anfiatt 
ber Bferbe. 8. Cr oenoanbte beinabe fein Huge von fiiuen 
©em'anbten. tie et in fo (anger Bdt niebt gefeben b<itte, tint 
freute ficb ibrer CrgAbtungen. 9. CAr bitfen gungen ©oitatett 


Umbin'fonnen. (^Sec 
above.) 

Unglaublicb, i n • 
credible. 

©crfa'gen, to re- 
fuse. 

Brr'fAbtitbf inten- 
tionally. 

ffianb,/. wall (of a 
room). 

SSenben, to turn. 

©iffenf<baft(i(b, 

scientifically. 

Btt'bringen, to 
spend, pass 
away. 

dtt^trdglkb, advan- 
tageous, con- 
ducive to. 
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l^aftfn tk mci^ iDfftcicte ici Urn Onteral «cment<t. 10. 
trfnttc mid|f k mciittt 9lot$ an meine 9teunte ; aUtht, U)o 
fa| Ufy mtr iBlttfc. 11. %t 

(Rtnonttc mk meiiu Uft nn^ tinigc ankeve (SJe^enillutc, c^tie 
feaf i<(i H fiemethe. 12. ^ericutge, mcU^cr mit ftinen i(ennt« 
ntffett ^c| bettfifi kamit, tap et'kncntger uc^, all et 

antm ^taubcn ma^^en tvitt. 13. ^\t tncitcn tcdfy 
nk^t glattften, tai 'xSf Dorfapltdt^ beUiti jt ? 14. ®i«tt 

! ic^ $ab« uic fo etwal ^Ir^d non 3 ^ncn ^eglaubt unt 
fllkubcn tt»ol(en. 15. @ie merttn bet tiefem fd^onen Settee 
bo(^ nk^t gtt 4 ^aufe bletben tvodcii ? 16. O betua^tc, ^abe 
niC^t 3uft, einen fo fc^bnen ^a^ 3 wif([^cn ten ntet Sdnten 
meiner ®tube jujubrinien. 17. (Si l^ben flc^ me^ete uin 
tiefel itmt betooeben, unt {tvav for^eitbe. 18. 3 (^ fann nu^t 
um^in, 3 ^nen )tt fagen, taf mk tiefe iBc^aiitluiid ntc^t gefddt. 
19. 34 {Ann ntd^t um^tn, 3 ^nen re^t ^eqlt^ $u tanfen. 20 . 
9((l i.t auf ten Solf f^ie^cn tocllte, vetfa^te * nar tie Slintc. 

Exeucise 118. 

Translate into German : — 

1. He could not help expressing his censure. 2. 
Preserve us, 0 Lord, from sin. 3. I could not help 
forgiving the wrongs which I had endured. 4. While 
he said this he sank down fainting. 5, We shall 
ride slowly to the park. 6 . The queen took an 
airing on horseback yesterday. 7. This merchant 
boasts of his riches. 8 . The Arabian rides on horse- 
back with incredible rapidity. 9. When the knights 
of olden times rode to war, their horses were armed 
with a coat of mail. 10. Kings and princes are 
accustomed to drive with six horses. 11. When 
he could have escaped, his strength failed him. 
12. The wood is used for building. 13. He 
has devoted the greatest part of his youth to 
scientific pursuits. 14. Journeys through the Rhine 
valley are more agreeable on foot than on horse- 
back. 15. John leads his sister about the park, 
while her father rides on horseback. 

8 ai (loose, apart, etc.;, when combined with 
verbs, has a variety of significations. Its exact 
force in any given place is best determined by 
the context, as: — ^dbinUn, to unbind; Icl^cl^tn, to 
break out, to go off ; lolrciien, to tear asunder ; (Sin 
(Sewe^t Idbrennen, to fire (ofi) a gun ; T)al ®ewe^r if! 
Ii>l 9 f 9 an 9 (n, the gun (went off) discharged (accident- 
ally) ; HDcr 8 trcit ge^t tiieter lei, the contest is begin- 
ning again. 

. V0C4lBULAET. 

flttpMictffamfclt/. (Jrre' 9 «n, to ex- 4 cer, n. host, 
attention. cite, raise. army. 

IBergcn, to lend, iStpAd', n, bag- iTalf, m, lime. 

toiborrow. gage, luggage, Sol'^ci^en. (S^efei 
Qhfti'ik,/, Emily* 4abe,/. property, above ) 

* Would not go off, i<., missed Are. 


3oli«eit(n,tofreei Ctpaf, m. sport, fi'briaMciben, to be 
disengage joke. left, to remain* 

oneself. Xraud|, mourn- Uii'bcf^ftftigt, un- 
9)159114# pos- f ul, sorrowf uL employed, 

sible, fibriq, over, re- 3ic^, to draw, 

maining. 

ExBEasE 114. 

Translate into English : — 

1. Ter iMrk ^at miv 9 crat^, fo nxiti 9 Wte m59li4 auI* 
)U 9 c^en. 2 . arbritet fo lofiiig mie m59li4# unt tk 

9 ctnbclt 4 ter 4 dttt« )U er^alteii. 8 . Tk Winter kfiten ietit 
3at fo meni 9 mk m 59 li 4 unbef 4 dfti 9 t kin. 4. (h fvtUpt fo 
mctttq, urn feine Slufmcrffamfrit )u crre 9 en. 5. grrtinant ift 
kbt k^r iwnig pi ^aufe. 6 . ‘fiiif trr kbttn Rtlfe l^atk i 4 
guitj nwnig &tpAd bcl mit. 7. '©ofltn ®k ctmal 9Uif4 
^abfji? 8 . 3a. abrr uur gan) mfiiig. 9, 94 bkibi 4 m «i4(* 
ubn 9 , all pt bftteln. oter ju arbritrii. 10 . 94 bleibt ni 4 t 
Slnbercl ftbrig, ®ic muffeii idp ^anteln. 11 . Sion all felticr 
4abe blkb 4 m nt 4 tl libriq. all cin ®tiid $ant. 12 . Tkk 
3iok blieb atleiii roii alkii i^lumen tlbrig. 13. 9t blkb 
allctu von tein 9 aiqeii Sieijimcnu ilbug. 14. 34 fann tiefe 
trfluri 9 cu (Sictanfen iu4t lol wetten. 16. Urn feiiie fat{4en 
greunbe lol ju merben, mu§ man 4 nen (Sidb biirgen. 16. 
(S^emd^ten 0IC 4nt feme sBitte, bamit ®k 4 r Merten. 17. 
Sett 91119 ter 2ra$ von 9lcncm lol. 18. Ter jtalt an bet 
aJiauct lol. 19. 5?l(l ter itrkg mieter loipng, J 09 er mit 
euicm gtoieit 4eere in tal 8 elb. 20 . Tal (Si)en>c^r sing tol, 
all ei cl eigrcifen U'oKte. * 

ExcncisE 115. 

Translate into German : — 

1. The physician advised my sister to stay at 
home as much as possible. 2. A teacher should 
always keep his scholars unemployed aa little as 
possible. 3. The orator spoke with great en- 
thusiasm, in order to raise the attention of his 
auditors. 4. Most travellers take with them as 
little luggage as possible. 6 . Will you have some 
apples? 6 . Thank you. Sir, I have quite enough. 
7. Augustus is now very much at home, hence we 
may go to him. 8 . There is nothing left for him 
but submission to his destiny. 9. 1 had no other 
resource left me than tq fly froni the enemy. 10 . 
Of all his property, nothing was left but a garden. 
11. I cannot get rid of my cold. 12. Grant the 
request of this false friend, then you will get rid of 
him. 13. Who broke the foot of the table? 14. 
The servant broke it off when she cleaned the 
room. 15. Frederick the Great marched at the 
head of his army to the war. 16. The gun went 
off accidentally, or he would have shot the hare. 

KEY TO EXERCISES. 

Ex. 104.^1. A flpiritnal enjoyment ia more durable tluu> a 
genaual one. 2. Tlio avarioioua man never obtains ao much aa 
he wiahea to have. 8. The higher one gets in the upper re||lona, 
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th 9 colder it becomes. 4. The more one party listed him, the 
more the'other loved him. 5. The higher Napoleon rose, the 
mom ambitious he became. 6. The adjacent river aflbrds the 
neighbouring inhabitants many advantages. 7. How much of 
ybur property have you lost? 8. I have lost more than half. 
9. What day of the month do you set out from here? 10. My 
departure is fixed for the twelfth this month. 11. What 
day of the month will your brother come here? 12. 1 expected 
him three days ago. 13. A year ago 1 was still iu Germany. 
U. A few yean ago the most learned and able men had theii 
residences in Weimar. 15. Iron is more useful than gold and 
silvcHr, althougii the value of gold and silver is greater. 10. 
The whole multitude was oi one opinion. 

Bx. 106.^ — 1. 3^r iBvutet fo wrfl(^ttg aU 3$t Onfet? 

2. ^ i|I tia^t fu vvrfu^tid, Cnfei. 3. 9limm, u>eter 

noth wentjev.aU tie 0toth erfortert. 4. Ohfthon er etn 
f<hinc< 8antgut fo mlU ic^ tenuoch etnen S^heil tef mein* 
tgen an ahtreteii. 5. 9tc t^aten niehif/ olf fl(h fiber i^r 
(ehte8 Un^jifid befiagen. 6. 3ch fah 9liemant in tern ®aat, 
ten blinten Pfeifer. 7. 3e (Anger er bei i^nt blieb, tefio 
ungetultiger murte er. 8. ^en mienieiflen mirt 3h<^ Sreunt 
ton hwf obreifen ? 9. @eine 21breife ifl anf ten tjierjehntcn 

nA(hfien (Dfonatl fejigefeht 10. fiBtt moUen tiefen iOieg ge^en, 
itm tie Santfchaft in ter SlA^e iU fehen^ 11. alA Srob* 
(i(hfeit wot in ter ganjen 8ami(ie. 12. 9^uc etn SSunf^i blteb 
ibm fibcig. 13. {fiiemant i|l unfeter (Siute fo mfirttg. a(A ter 
9reunt meineb iBruterf. 

Ex. 100. -1. I am nineteen years old, and iu my twenty- 
third year I shall go with my father to England. 2. My eldest 
brother had invited twenty-five persons, among whom nearly 
half were married. 8. Tlie comiiany left us at a qiuirter to 
twelve. 4. Columbus discovered America iu the year 1492. 
6. A dozen contains twelve (pieces), and a pound contains 
thirty half ounces (German measure). 0. We bought three 
casks of oil, two pairs of shoes, and seven yards of cloth. 7. 
Thousands of Germans emigrate to America. 8. 1 have sold a 
hundred pens for half a dollar. 9. Shakespeare’s birthday is 
the twenty-third of April. 10. Louis the Fourteenth was a 
lover of the fine arts and sciences. 11. The emjieror died at 
twenty minutes past eleven. 12. I have been only twice 
in America, but four times in England. 13. The Germans 
have had war with the French at different times. 14. The 
numbers four and nine have won threefold. 15. The battle of 
Waterloo was on the eighteenth of June, 1815. 16. Do you 
knowhow old that man is? 17. He is sixty years old. 18. 
This handsome horse is tliree years old, and that larger one is 
six. 19. What wine is this ? 2U It Is of the vintage of 1834. 

Ex. 107.-— 1. aWcln aSruier a3u<ber, unto 

mein Onfel, ter aSrofeffor, bat mebr a( 4 taiifenfc. 2. (h ftant 
gemubnltib urn balb fecbb tef fi)2orgenf auf, unt arbeitete bif 
tret nlertel auf e(f. 3. 3cb‘ babe fleben aJlcnatc bei ibm juge* 
braebt. 4. 3cb b'»*>< Setern tmt flcben ©utb 

iPapter netfaaft. 6. ®ie ^Alfte eine6 -ftafen ab er ju feinem 
$rfibfifi<f* 6- Vieftt fcpvnt $fert t|i funf Sabre o(t. 7. Der 
britte biefel ©eltef gebbrt mir. 8. 3tb aergab Sb***” 
etnmai. 9. iSte tbaten d jmcimal. 10. (Diefd entbACt 
ungefAbr jtuet unb jtoanjig QfUen. 11. fiReine fiarb 

in ibtem fe<b«jebnten Sabre. 12. Saufenae flarben im 3abre 
1852 in $s(en an ter (Sbofcta. 13. 2Die Stafcbe jwei unt 
tcelfiger (®ein) wtrt ffir einen {tbaler ucrfauft. 14. SDleine 


0 

®<bii)efler foufiie ttei 01iEeii Ooiib, 16^ 9tvm wntbt wti 
diomuluA jlebett bunbert unt jkoei imt fftn^ Sabte ioor<(Sb<^|H 
^eburt gegrttntet. f, ^ 

Ex. lOS. — I. Even the victors praised the valour of the 
conquered. 2. The song touched even the most inflexible 
hearts. 8. The strains of music reached even our ears. 4. 
Even here the children’s Joyful laughing can be Iteaid. 5. 
How can one demand of others what lie will not do himself? 
6. One ought to esteem himself. 7. The weed grows by itself, 
without our sowing and attending to It. 8. Even poveiiy shall 
not hinder mefrom acting honestly. 9. If you also fomdee me, 
then 1 have no longer a firlend. 10. Oh, that that lAme were al- 
ready arrived 1 11. Although he has a rough exterior, neverthe- 
less he has a tender heart 12. If you do this also, I wUl reward 
you well. 13. However many there, are of you, I will enter 
into a contest with each of you. 14. However much Henry 
works, nevertheless he accomplishes nothing. 16. However 
much he spoke, nevertheless tliey did not hear him. 

Ex. 109. — 1. SOai er autb fagen mag, ub tuertt bebarteit. 
2. ®elbfl mit tiefem Oj^emiiin ttareii fie niebt jufrietm. 3. 
T)a4 Unglud ttefer 8ami(ie mat fi* gre^, toA fie fegar ftemte 
8eute urn Untetjlfibung baten. 4. 3cb merte feibft mit eittet 
i6eg(eitung niebi abreifen. 5. T)er SDlont giebt un8 nubt 
me( Siebt, a(A tie ®snne, fetbfl mentt er am bc^f^tR 
6. flBaf 3bc 8reunt aucb fein mag, ®ie merten H nUbt -er* 
balten. 7. SBer tirfeA iunge 8rAu(ein aucb 
febt unbbfitcb. 8. ®o (ifttg fie aucb mbgen, trreu fie fiib 
tocb iumeilen, 9. gro§ aucb R'^R* Slrmutb fein mog, 
merte icb tocb niebt mutbtcA merten. 10. SBaA tie 91ettigfeit 
aucb fein mag, tbeile fie mtr mit. 


HISTORIC SKETCHES, ENOLISH.-XIX. 

[ConthiJied from VoL IIL, p. 338.] 

ORIGIN OF THE UNITED STATES. 

“The gentleman tells us America is obstinate; 
America is almost in open rebellion. Sir, I rejoice 
that America has resisted. Three millions of people 
so dead to all the feelings of liberty as voluntarily 
to submit to be slaves, would have been fit instru- 
ments to make slaves of all the rest. 1 come not 
here armed at all points with law cases and Acts 
of Parliament, with the statute-book doubled doWn 
in dog’s ears, to defend the cause of liberty. If I 
had, I myself would have cited the two cases of 
Chester and Durham. 1 would have cited thein to 
show that even under arbitrary reigns Pariiament 
were ashamed of taxing a people without their 
consent, and allowed them representatives. The 
gentlemen asks, when were the oolonies emanci- 
pated? But I desire to know when they were 
made slaves.” 

Such were the words of Mr. Pitt, pn the 14th of 
January, 1766, in the course of an indignant re- 
monstrance he made against the policy the Govern- 
ment was pursuing towards the British ^louies in 
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America, a pdioy 'nrhich was aroosi&g in the oolo- 
nisflb a fierce ai^ implacable resentment towards 
moth^ country, and which finally determined 
thorn to sever at aU risks their connection with her. 
The occasion was a memorable one, the words used 
by some osators in the debate, were almost pro- 


colonies grew tiU ^ey ccmsidtuted thirteen large 
proYinoes, each having a governor appointed by ^ 
King of England, vidth local magistrates, on the 
municipal system, administering the laws of Eng- 
land and such local laws as were from time to time 
found to be necessary. At the time Mr. Pitt spoke 
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phetic, and the blindness of the rulers in the 
matter savoured almost of affliction. 

Of all the colonies of Great Britain, none were 
more loyal, more generous in their devotion, more 
easily governed, than the plantation colonies in 
America. Though founded originally by those 
who preferred to face Nature in her wildest form, 
both as regards scenery and men, rather than live 
under the rule of oppressors in their native land, 
the colonies had become famous for inhabitants of 
unquestionable loyalty, men whose pride it was to 
speak of England as their home, who cherished 
English ways and English modes of thought, named 
their towns after fcbeir old homes in England, taught 
their children net only to fear God, but also to 
honour the king who had never seen their land, 
and who dwelt in a remote island far across the 
sea. 

Nearly 160 years had elapsed since the Pilgrim 
Fathers, leaving England in the Mayflower ^ landed 
near Cape Cod and founded Plymouth, the first of 
the New England settlements. By conquest, by 
trea;^, by settlement, by puiohase, the American 


of them in the English House of Commons they 
included over two millions of people of European 
blood, and about a million* more of Africans and 
native Indians ; but these three millions were scat- 
tered over a vast tract of country, and might well 
have been deemed unable to cope with the organ- 
ised forces of a powerful empire. ** I know the 
valour of your troops, I know the skill of your 
officers,” said Pitt. “ In a good cause, on a sound 
bottom, the force of this country can crush America 
to atoms. But,” he added, in such a cause as this 
your success would be hazardous. America, if she 
fell, would fall like the strong man. She would 
embrace the pillars of the State, and pull down the 
Constitution along with her ! Is this your bdasted 
peace 7 Not to sheathe the sword in its scabbard, 
but to sheathe it in the bowels of your country- 
men?” 

But what was the occasion of this language? 
Of what nature was the fear that the loyal colonies 
would throw off their allegiance ? What cause was 
there to suppose that the United States were about 
to come into existence ? Were was the vulnerable 
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place in the dutifulness of the Americans? I*et 
us see. 

From the time of the first settlement till 1765 
all had gone well with the colonists, because they 
had been left alone by the Home Government. 
BeyoUd sending out governors, and occasionally 
issuing orders which were necessarily to be obeyed, 
not only by the American colonies, but by every 
part of the empire, for the common good, the 
authorities at Whitehall troubled their heads very 
little about the “ plantations,” as they were called. 
But in 1765 it occurred to Mr. Grenville, then 
at the head of affairs in England, to recruit 
the exhausted treasury by extending some of 
the imposts which were payable in England to 
the colonies. It must be conceded that if he did 
not know he was doing right, he was by no means 
assured he was doing wrong, in resorting to such 
an expedient, though the arguments which were 
advanced to him, to say nothing of the question as 
to the policy or impolicy of the movement, might 
have had more weight than he chose to allow them. 
He decided, after trying one or two petty imposts 
(which, though not acquiesced in, were not re- 
sisted), to extend to America the same stamp 
duties as were payable by the people at home, and 
he hoped by this means to gather into the imperial 
coffers a sum estimated at something less than 
£100,000 a year. 

Now one of the most valuable concessions ever 
made by a king was the concession which was 
made by King John in the Great Charter, and 
afterwards ratified in a separate Act of Parliament, 
to the effect that no money by way of tax, or by 
any other means, should be levied on the commons 
of England without tlieir own consent previously 
expressed hy the voice of their representatives in 
Pa/rlULment, The American colonies had not any 
representatives in the English House of Commons, 
no one by whom they could assent or dissent to 
the proposals made to tax them, and they could 
not therefore legally be called upon to obey the 
orders in such a matter even of the British king, 
lords, and commons. Already they had put up 
their backs against some custom-house charge 
which had been imposed in 1764, though they 
admitted the abstract right’ of the imperial Govern- 
ment to charge them, and though the money raised 
was intended to be spent on the protection and 
improvement of the colonies. They were taking 
annuaUy something like the worth of £3,000,000 a 
year in British produce and manufactures, and 
with increasing prosperity would have taken much 
more, when the imposition of these vexatious duties 
turned the current of their commercial liberality 
backwards, and resolved them to form societies for 


the renunciation of trade With Great Britalaf It 
was while things were in this state &at Mr. Gren- 
ville, “ by way of experiment, towards further aid 
from the Americans,” brought into five BritlSh 
House of Commons a Bill to extend to America 
almost all the stan^p duties in force at home. 

The American colonists %ere deeply incensed 
when they heard that the Bill had passed into law, 
and that it had done so without a division in the 
House of Lords, and with only one division in the 
House of Commons. It was not because they be- 
grudged the money. Had the king chosen to send 
letters to the Assemblies of each of the province, 
asking for a grant in aid, of imperial expenses, 
especially the expenses incurred in defending the 
American coasts and frontiers, there cannot be any 
doubt but the call would have been answered liber- 
ally. They would give handsomely if asked to 
give, but pay as a matter of right they would 
not. So the colonists determined. Mr. Grenville, 
though remonstrated with by all who knew most 
about the colonies, insisted on his Stamp Act ; col- 
lectors and assessors were appointed, and Boston 
was chosen as the head-quarters of the Stamp 
Commissioners. 

As soon as the news reached Boston the flags of 
the shipping there were hoisted half-mast high, 
and the church bells tolled as if for a funeral, the 
Stamp Act itself was reprinted and sold, with a 
death's head instead of the royal arms, and for its 
proper title was substituted, “The folly of Eng- 
land and the ruin of America.” The House of 
Representatives in Virginia, under the guidance of 
Patrick Henry, drew up a spirited remonstrance to 
be laid before the king ; other colonial legislatures, 
imitating the example of Virginia, did the same 
thing ere the several governors could dissolve 
them ; and the people bound themselves not to 
buy any British thing with which they could pos- 
sibly dispense until the obnoxious tax should be 
repealed. 

In England the strongest efforts were made to 
procure a repeal of the Act. All the eloquence 
of Mr Pitt, all the learning of Lord Camden, all 
the oratory of Mr. Burke, all the authority of the 
largest-hearted and clearest-sighted statesmen of 
the day were employed to convince the king and 
his ministers of the danger in which the country 
stood in respect of the colonies, and to devise some 
means by which that danger might be averted, 
Pitt declared it as his opinion that the Stamp Act 
ought to be repefded “absolutely, totally, and 
immediately. That the reason for the repeal be 
assigned, because it was founded on an erroneous 
principle;” and upon this advice the Government 
was forced to act The Stamp Act was rep^ed. 



HI6T0RI0 SKBTOESa 


u 


thoagh aooomUttnied by an Act declaring the right 
of ^he OzoWh to' legislate for the oolonies as the 
H&m Oovenmient thought ht, 
e After tile eaperieaoe thus gained, thoagh at the 
cost of allowing the Americans to discover how 
strong they were, it might have been thought the 
Government would have been wiser than to irritate 
the sensitive feelings of the people by again touch- 
ing them on the tender point of money. But in 
1767 it was determined to attempt to raise revenue 
out of new oustoms duties on articles, supposed to 
be necessaries, which were imported into the colo- 
nies. Boston was again the head-quarters of the 
excise, and the people, indignant at the disposition 
to coerce them, especially after their clearly ex- 
pressed feeling on the subject of imposts, showed 
an intention to resist violently if need were. The 
severity with which the smuggling trade was sup- 
pressed, and the annoyances to which several of 
the assemblies were exposed from injudicious 
governors, added to the popular discontent, which 
rose to its height when it was found tl^at a squadron 
of ships of war and four regiments of soldiers were 
to be sent to Boston to keep the people in check. 
Before the troops arrived, the people rose, sacked 
the houses of some of the excise oiBcers, and com- 
pelled the Commissioners to seek safety in Castle 
William, at the mouth of Boston Harbour. This 
was in the autumn of 1768. 

With the arrival of the troops a different state of 
things prevailed so long ns force could overawe the 
people and keep them down ; but there were fre- 
quent collisions between the townsmen and the 
soldiers, and after a while the troops were with- 
drawn from the immediate neighbourhood of 
Boston. Five years passed away, the Americans 
constantly raising objections to what was done by 
the Home Government, even in matters which were 
unquestionably within its proper authority; and 
the Home Government, and incidentally the Par- 
liament and nation, grew tired of having such 
subjects. There was, in fact, in the American 
colonies too much of the republican spirit and 
notion of freedom which the earlier settlers in 
New England had brought thither, to allow of any 
abiding peace with the monarchy ; and those who 
were loyal to the throne were made disgusted by 
the instrumentality of those who were not loyal, 
and were appealed to on the ground of the common 
injustice done to the colonies by the ill-advised 
acts of the Government in 1766. At length, in 
1774, the smouldering flame burst forth. 

The East India Company, who then had the 
monopoly of the trade in tea, had arranged with 
the English Government that they should have ^he 
drawback on all tea conveyed to America, and that 


the amount should be recovered tbroQglr duties 
levied at the American custom-houses. As sooh 
as the colonists heard of the arrangement they 
determined to frustrate it, for they faaoied they 
saw in the tea-tax, as they called it, a forenumer 
of other domestio taxes, as hearth-tax, wiiidcvw* 
tax, and others equally batefuL. Besides, they 
now questioned the right of Government to impose 
custom duties on them for the general expenses of 
the empire, and they resolved to withstand the 
tea-tax aopordingly. 

Before the ships arrived in Boston Harbour the 
people gave notice to the consignees that they 
should not gain by their cargoes; some of the 
agents they induced to renounce their agencies, 
and to promise that as soon as the vessels came 
they should be sent back again without being dis- 
charged ; the pilots were warned not to bring any 
of the obnoxious ships into port ; and steps were 
taken for still further pursuing the matter should 
these measures prove ineffectual. When the tea- 
ships came, the action begun at Boston was fol- 
lowed at all the other ports — the cargoes when 
landed were stored purposely in cellars ; and the 
people having bound themselves not to use tea, and 
so to avoid a sale of the consignments, the article 
rotted, and was lost. In other cases the cargoes 
were sent oack as they came, while at Boston the 
people were not content with such negative 
measures, but disguised at Mohawk Indians, they 
rushed by night on board three ships in the har- 
bour, rummaged the cargo, and threw some £18,000 
worth of tea into the sea. This last perfopmnee 
took place in December, 1773, and the actors in it 
having escaped without, punishment, the British 
Government at home was determine to take the 
matter up sharply. 

A bill was brought in and passed, whereby the 
port of Boston was declared to be closed, during 
the king’s pleasure, against all commercial opera- 
tions, though Pitt, Burke, and some of the leading 
men in both Houses raised their voices in loud 
protest against a punishment so far in excess of 
the offence, especially without first asking the city 
of Boston to make good the loss incurred by the 
tea-shippers. Acting according to his lights— but 
how great was the darkness of those lights I — Lord 
North and his colleagues carried their coercive 
measure against Boston, and another, yet more 
stinging and stringent, against the county of 
Massachusetts itself, by which the whole power in 
the county was taken away from the people and 
centred in the governor and a council of hifi own 
choosing ; the former governor was changed for a 
military man of decided ways and habits, and 
troops were promised to support him in egse of need. 
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Ex. 167* 

Doh ig C. 

|d^;t.d^:t II } 
|f :pi :f 1 8 :8.1:8 j. 
|1 :t.d^:r'l8 ;U:d^} 
|t :d» :r^ Id':-:-} 

The following is a good example of the use of 
TAA f e tee : 



Ex. 168.— THE TIGHT LITTLE ISLAND. 
Doh ii Livtly, and v>ith spirit 

M. 64, twice in a measure Old Sony. 

/:8^|n :-f:n Injf :s |1 I Ijt :d‘| 

1. Iteddy Nep-tuneoMd«y to Freedom did ny, ‘If 


^|8 :-.l:8 I 8 :f :n |1 


1 r 


er I lived up- on dry 


||B |n:f :8 |1 

spot I should bit on would be 

{|8 :-•!:« I»:n :d |r 

Free-<loni.*wbytbAt8my own is 

{|d :d‘lt :1 ;8 |1_^ 

what a snuglit-tle is 

{|d :d> :dMt :1 :8 |1 

right lit -tie, tight lit -tie ie 


-.t:l 1 1 :t :d> } 

little Brl-taln.’ Bays 

-:-|d:-:d } 

. . land.’ Oh I 


I 8 : 


8:-:f } 

land ! Seek 


^|n Injf rs |1 I nt :d‘ } 

all the globe round there’s none to be found 

||8 :-.l:8 l8:f :n |r Id;— 

hap - py as this lit > tie is - > land. 


(Staff Notation.) 

As the plan of the time signs of the Staff nota- 
tion provides for only duple relations, special means 
have to be adopted to show ternary relations. 
These were briefly explained on p. 106, Vol. II. 
The commonest uses of triplets and ternary divisions 
generally are illustrated in the following examples. 
The notes used to show thirds vary of course with 
tht pulse unit. Thus, in 

:***] ^ 

i ^ • 'follows: — “jjsjsjs sCT 

lllj UJj 



COMPOUND TIME. 

When a movement abounds in tripleted effects 
it is almost invariably written with a dotted or&tehet 
for a puUe, Thirds are then easily shown without 
the complications arising from the use of flgures 
over notes — a quaver standing for a thmd and a 
crotchet standing for two-thirds (of a dotted 
crotchet). It is one of the anomalies of the Staff 
notation that when the dotted crotchet is used as 
a pulse the time signature counts the number of 
quavers in the bar or measure. Thus when there 
are two “ counts ” or pulses in a bar, each shown 
by a dotted crotchet, the time signature is |, Im- 
plying a six-pulse bar with a quaver for a pulse. 
From time to time efforts have been made to abolish 
the quaver signatures, and to substitute the signa- 
2 8 4 

tures j or j or j as called for. Just as with 

crotchet time, there are bars of two pulses, three 
pulses, and four pulses in dotted-crotchet time. 
The signatures of these measures are said to show 
COMPOUND TIME. In Germany, however, all bars 
beyond “two” and “three” times are classed as 
compound times. 


Table of Ckmpowid Time Signatures, 


Signatures. 

Effect. 

Specimen bar. 

% 0) 

1 0) 

1 Two'pulse 

L or 

1 Duple. 

J. J J- 

J. 

4 (we) 

1 

<»») 

I Three-pulse 

V or 

j Tdple. 

flj . ei • ^ • 

J. J- J. 
J'. J‘. 

12 

8 

11 

) Four-pulse 

1 Quadruple. 

J.J.J.J. 

• 





MUSIC. 


Id 


{If Sometioc^es these signatures cover slow moving 
timea In such cases six most be counted, and the 
effect is of two three^pulse measures with a slight 
m^ificatioff of accent. 


op. (i.e., the rate of beating !• to be SO to the 
minute and eaoh boat is to ooror a dotted orotohet.) 

Ex. 189, 



rsiarfiira - — 



1 


TAA tee TAA teo taa tajl tax • aa 


Ex. 190. 


TAA tee TAA tee taa tee taa taa tee taa tee taa tee taa 


Ex. 191. 


Old Song. 



SIXTHS OF A PULSE. 

Sixths are shown in crotchet time by a group of 
six semiquavers with the figure 6 above. If the 
accent is to group the sixths into three twos the 
semiquavers are — or at least should be — arranged 
as follows : — 


sixths of a J with three accents ; and, 

ta-fa te-fe tl-fi 

if into two threes, as follows : — • 

ta-ra-la ti-ri-11 


6ths and 3rda 
in 

J , time 


tea te<fe tee 


J'- 

taa fbtee 


J J3 

TAA tia 


In compound time with dotted 
crotchets for pulses only sixths 
with three accents are used, and 
these are naturally shown by 
semiquavers. The exercises that 
follow illustrate some of the 
commonest rhythms that em- 
ploy semiquavers in dotted- 
crotchet time. 


Ex. 192. 



Ex. 193.— THE TIGHT LITTLE ISLAND. 

, OMSbng. 

Livtiy, and with spirit. Six eight time. 
tt4. 


Dad-dy Nap-tune one day to Free-dom did say, ‘If 


ev- er I lived upon dry land, The ipot X should hit on veeld 



is • land.’ Oh! what a snug lit- tie is • land! A 



right ht • tie, tight lit - tie is - land ! Seek all tho globe roand, there's » 



none to be found So hap- py as this lit-tle is- land. 


Quick six-eight time being practically two dotted- 
crotchet time, notes more than one pulse in vtdue 
are preferably shown by ties rather than by shapes 
that express value but not rhythm. A note lasting 
a whole measure of six-eight time is better written 
thus — 

than thus — 

because in the latter case the beginning of tho 
second beat is not shown to the eye. 




changes op key— tbansition. 

Hitherto the position of the doh or key-note has 
not been altered in the course of any one exercise, 
although successive exercises have started in keys 
of different pitches. As changes of key frequently 
occur, even in the simplest music, it is necessary 
for the student to gain the power of making 
changes of key with his voice, and to fully under- 
stand the difficulties involved in their expression 
by notation. The movement from key to key is 
c^ed TBANSITION (Latin traneitus^ passed over). 
There are as many transitions possible as there are 
key -pitches (see table of keys, p. 260, VoL II.) to go 
to or from, and in modenii times composers midee use 
of any or all of these changes just as their fancy 
impels them. But some particular transitions are 
of much more frequent occurrence than otheit. 
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becaase they bate a smooth, pleasant effect, and 
withal are infinitely easier to sing than those more 
rarely used. It is with these easy chaz^^ that in 
these lessons we shall have 
most to do. The easiest changes 
are those that turn d r n f into 
Si li ti d, or s 1 1 d’ into d rm f. 
In the first case it is easy to 
see that the fah of the new 
key will fall in the place of ta 
of the old key, and in the 
second case that te of the new 
key will fall in the place of fe 
of the old key. So in each 
case the new key calls for only 
one tone different in pitch 
from any diatonic tone of the 
key quitted. Transitions of 
this order are called one or 
FiBST BEMOVE transitions. 
The reason why transitions 
of any kind are difficult to 
the unaccompanied singer 
is owing to the fact 
that when the related 
tones of a key of any pitch 
are once firmly established 
in the ear the memory 
gives them up reluctantly. 

The diffibulty is most felt 
therefore when transitions 
necessitate - the "rejection 
of many h)fie^ of the key 
left; for instance, when 
the old te is regarded as 
the new doU^. But in one- 
remove transitions practice 
has to be directed mainly 
to the realisation of the new mental effects of the 
old sounds. See the diagram that follows : — 


Changes of Mental Effect in 

Onb-Rbmovb Transition. 

■ bold 

doh' conclusive 

. serious and 
* expectant 

. serious and 
* expectant 

te bright and 

expectant 

n tranquil 

n tranquil 

Uh sad 

r expectant 

r exi>ectant 

eoh bold 

d conclusive 

d conclusive 

. . serious and 
expectant 

tj exjiectant 

expectant. 

me tranquil rest 

Ij sad 

Hi »»d 

ray expectant 

■] firm 

•i firm 

doh conclusive 

fj grave 


It may be asked what is gained by going from a 
set of scale effects to another set exa^y the sgme^ 
but higher or lower in pitch ? The answer to this 
question forcibly illustrates the demancte made ^y 
music, and especially modem music, upon the 
memory and the unconscious power of comparison 
possessed by the listener. It has been pointed out 
that when once the tones of any key are firmly 
established in the ear they are not easily banished. 
A change of key persuades the ear to regard the 
old sounds in a different aspect, and calls attention 
to one or more new sounds. But the ear is Coy, 
and for a while, at least, the old effects Unger in 
the memory and get blended with the new effects, 
and so form a nuance found by composers to be one 
of the most fascinating resources of musical effect. 

DISTINGUISHING TONES— SHABP AND FLAT 
BEMOVBS. 

The tones that are new in a transition, t,«., that 
differ in pitch from one or more tones of the key 
quitted, are called distinguishing TONES. If the 
distinguishing tones are sharper than the tones of 
the old key ignored, the transition is called a 
SHABP BEMOVE, and if flatter, a FLAT bemove. 
8oh becoming doh (key 0 to key G, say) is a sharp 
remove, and fah becoming doh (key 0 to key F, 
say) is a flat remove. Removes are numbered accord- 
ing to the number of distinguishing tones required. 

PEBFECT AND IMPERFECT METHODS OF 
^ SHOWING TRANSITION. 

It is clear that by using fe or ta, passages really 
in the first sharp or the first flat key can be named 
in the key already established. In this case the 
names will be sung in association with unaccus- 
tomed effects, ^fah sounding like a doh, and so on. 
But impracticable as this appears to be, it is often 
the best plan when changes of key are of short 
duration ; the fact being that quite enough of the 
old effects clings to the tones to maintain the con- 
nection. Music thus sol-faed is said to be written 
on the IMPERFECT METHOD, and when the syllables 
are more strictly applied the music is said to be 
written on the perfect method. 

COMMON MUSICAL TERMS. 

[CoTitinved from p. 840, VaL /.] 

PrmunciaHon. Meaning. 

Largo - • Lah'-go • - - Solemn and slow. 

Adagio - • A-da^-zhe-o - Slow and expressive. 

Le^ - - Len'-to - - - Slow. 

Andante • An-dan^tai - **Goiim" easily and rather slowly. 
Allegretto - Al-la-gret'-to - Cheerlul. 

Allegro - - Al-la'-gro . - Quick, lively. 

Preeto - - Pres'-to - - - very quick. 

Vivace - • Ve-vaa'-chai - Quick and very lively. 

Molto - - Mol'-to - - . Extremely, or very, 

Sempre - - Sem'-prei • - Always, or throughout. 

Dolce - - Dol'-chai - • Sweetly. 



Five Removes. 

C 

dob' 


B „ 

te 

d' 



t 

A T 

lah 




1 

G 

■oh 




■ 

F ^ 

teh 


® „ 

BM 

f 



n 

^ 1 

ray 



r 

c ^ 

doh 



tOl 

d 






OBOLOOT. 


IT 


•OBOLOGY.— X. 

{CbaMaiwI Jtvm VtL III~, Jk MI>I 

HlSrORlCAL* GBOLOOT (oonNiiiiiiQ— THB AR^JEJUN 
AND PAUBOSOiO GROUPB. 

PBOFE8SOR Hxtll hiM estimated the total mazimom 
thickness of the stratified rooks at abont 177,000 
feet or 8d miles, ossigiiing 32,7fi0 feet or oTer 6 


fossils ^Te been found in them ; but in Canada in 
rooks of this age serpentine and limestone ooonr 
intimately associated, and presenting a remarkabto 
tubular structure closely resembling organic forms 
and described by Sir J. W. Dawson as JBoufSn saao* 
d0tue (** the Canadian dawn-animal**), a reef*b^d- 
ing foraminifer. Other authorities dispute its or- 
ganic nature ; and, as graphite occurs in meteorio 



Fig 17.— Ideal Lai«z>8Cape or the Coal Measures. 

The Trees at the sides are Lepidodendra, that in the middle is a Calamite. 


miles to the Laurentian or Archasan, 28,000 feet to 
the Cambrian, 27,000 feet to the Ordovian, 4,000 to 
the Silurian, 26,000 to the Devonian, 21,000 to the 
Carboniferous, and 4,000 to the Permian, or over 
20 miles to the Palaeozoic group, and nearly 5 miles 
to the Secondary group. 

ABOHiEAN OBOUP. 

These oldest known rooks (Greek be- 

ginning) are sometimes called Pre-Cambrian. They 
are mostly crystalline, consisting all over the world 
very largely of gneiss and mica, and other schists, 
with bands of quartzite, serpentine, crystalline lime- 
stones, graphite, hsematite, and magnetite. These 
bandd appear stratified, but are generally inconstant 
in thickness. The beds of limestone and iron-ore, 
and especially the graphite, have been believed to 
point to the existence of organic action when these 
rocks were formed, and to their extreme regional 
metamcn^bism since that formation. Ko undoubted 
74 


stones, it is quite conceivable that under a veiy 
high temperature and pressure it might be chemic- 
ally formed from hydro-carbons. Limestone and 
iron-oxide may easily have been formed by purely 
inorganic action; and the petrographical uniformity 
of these Archaean rocks in many parts of the world 
is urged as an argument in favour of their origin as 
precipitates from the primitive nebulous atmo- 
sphere. Rocks referred to this group form the axis 
of Chamwood Forest, Leicestershire, the Wrekin 
and the Malvern Hills. They occur ih North Wales, 
Anglesea, and in the neighbourhood of St. David*s, 
where Dr. Hicks has estimated their thickness at 
18,000 feet, and divided i;hem into three groups, 
named from local tribes, etc., JHmetianf Arvonianf 
and PebtdUm*. In the Hebrides and the IHgh- 
landsof Scotland, gneiss, often granitic, and schists, 
known as LewUian^ ffebrideant or fundamental 

* In enumerating eubdivialons in the text (not in tablee), 
the loereet or oldest will always he first msirtioned. 
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OfieUi, cover most of the country; and similar 
rocks occur in Donegal, Scandinavia, Finland, the 
Urals, the nucleus of the Carpathians, Alps, and 
Pyrenees ; in Bohemia and in Bavaria ; in Australia 
and in New Zealand. In Canada they are estimated 
to cover two million square miles, and have been 
divided Into two unoonformable groups, the Lauren- 
named from the mountains north of the 6t. 
Lawrence, containing Lkao'dn^ graphite, iron-ore, 
and much labradorite, and the Hwronlm^ named 
frqm Lake Huron. 

PAL.SOZOIO QBOUP. 

Resting, wherever the junction has been observed, 
unconformably upon Arohsean rocks are the great 
group of sedimentary and fossiliferous rocks, with 
associated evidences of volcanic action, known from 
the anoient types of organic life found in them as 
the PaUeoudo (Greek uaKati, palaia, ancient ; 

life). The name “ primary ” having been also 
applied to plutonic rocks is objectionably ambig- 
uous, and is, therefore, not commonly employed. 
The whole group consists largely of sandstones and 
shales, with greywacke and slates in the lower part^ 
and limestones, coal, and dolomite in the upper. 
In the lower part there is no direct evidence of dry 
land, of land-plants, of fishes, or of air-breathing 
animals, possibly owing to the presence of a high 
percentage of carbon-dioxide in the atmosphere; 
but there is abundant evidence of shallow-water 
seas, pointing to long-continued subsidence (sss 
Yol. III., p. 85), whilst the fossils seem to indicate 
more uniform climatic conditions and a warmer 
dimate over the whole globe than at present. No 
species and only sixteen genera of Palaeozoic or- 
ganisms are now living, many large groups, such as 
Graptolites, Cystidea^ Blaxtoida, Trilobites, and 
JSSerypterida, being exclusively Palaeozoic; others, 
such as the Tetraooralla, Orthooercutida, and Lahy- 
rintkodontiaj having now been long extinct, and 
others being far more prominent than at present. 
Among plants, large lyoopods and horsetails were 
numerous, with ferns and conifers; and among 
animals, brachiopods and crinoids, with the above- 
mentioned groups, and heterocercal, cartilaginous, 
ganoid fish. Angiospermous plants, birds, and 
mammals seem to have been absent. The Palaeozoic 
group is divided into six systems, the Cambrian, 
Ordovian, Silurian, Devonian, Carboniferous, and 
Permian, of which the first three are sometimes 
called the Lower ^ the last three the Upper PaUeozcio, 

THE OAMBBIAN SYSTEM. 

The oldest Palaeozoic system is called (kmbriari^ 
from the old name for Wales. It is the Lower 
Cambrian of Professor Sedgwick, the Primordial 
Silurian of Sir Roderick Murchison. It rests un- 


conformably upon Archasan rocks, and has ustsally, 
as at Baugor, a bed of conglomerate near its paae 
containing Archasan fragments identical in char- 
acter with the main mass of the Arcbssaft. BenesfEh 
the Cambrian sandstone of Lake Torridon, in north- 
west Scotland, the Archsean gneiss is carved into 
rounded hummocks, which, with a coarse overlying 
breccia, suggest rocAes mmtonnSei and moraine- 
matter. The Cambrian system consists generally 
of grey and reddish greywaokes and grits, slates, 
shales, and fiagstones. False -bedding, ripple-marks, 
rain-pittings, and sun-cracks occur, indicating shoal 
conditions, and Sir Andrew Ramsay has suggested 
that the red rocks were deposited in inland seas. 
Cambrian rocks commonly exhibit cleavage, shear- 
ing, and cmmpling. The slates worked at Penrhyn 
and Llanberis belong to this system, and gold occurs 
in veins in it. Cambrian rocks are mainly unfossili- 
ferous, but even at the base of the system a toler- 
ably abundant marine fauna has been 'detected at 
St. David’s by Dr. Hicks, which is remarkable as 
comprising animals belonging to a variety of by no 
means lowly organised types. No recognisable 
plant-remains are known from the Cambrian, so- 
called ^‘fucoids,” such as Lophyton^ being appar- 
ently ripple-marks. Among animals, almost every 
class of invertebrates, except Arachnida^ Myria- 
poda, and Imecta^ has been found ; but the trilo- 
bites are undoubtedly the most characteristic, oc- 
curring in considerable variety, and reaching in 
Pa/radoxide9 a length of nearly two feet. 

The Cambrian system has been divided into a 
Lower and an Upper series, the Lower Cambrian 
being also known as* Paradoxidian, from the pre- 
valence of the genus of trilobites just mentioned, 
and the Upper Cambrian being known as OlenidUm, 
from the genus Olenvs, Further subdivisions are 
shown in the following table : — 

( Trcmadoc slates. 1,000 feet Daric grey slates. 
Cambrian 1 Lingula flags. 6,000 feet. Slates and flags. 

Lower ( stage. 600 feet. Sandstones and shales. 
Cambrian'! Harlech and Longinynd stage. 4,000—26,000 feet 

( Reddish flags, slates, etc. 

The Harlech and Longmynd vtage, 4,000 feet thick 
in South Wales, 26,000 feet in the Longmynd Hills 
of Shropshire, includes the slates of Llanberis, and 
has yielded at St. David’s, Protoepongia^ a sponge, 
Palceopyge and Paradoxidee among trilobites, Lvn^ 
gulella f&rrugiTiea and other brachiopods, and Tlma^ 
a pteropod, each the earliest known of its class. 
The Meneviam etagCy named from Menevia (St. 
David’s), has yielded the oldest known cystidean. 
The Lingula flags are named from the abundance 
of Lingtdella davieii in some layers. They contain 
also Olenu8*ejidL other trilobites. BelleropJion,*i\y& 
first hetepopod, and HymenocarUt the earliest 



GEOLOGY. 


19 


phyllbpod. T^esd beds are well deTeloped near Bar- 
moatibt where gold ooonrs in them. Shales of sim- 
ilar age in the Malvern hills contain Dictyograptui, 
tht earliest* graptolite. The Trmadoc ilatei, be- 
sides trildbites, have yielded the earliest sta^-fish, 
crinoid, Pelecypoda^ and cephalopod, Orthocereu 
iorictum, Cambrian rocks occur in Wicklow and 
Wexford, Scandinavia, Brittany, the Ardennes, and 
Bohemia, and are represented by the Acadian and 
Potsdam series in North America. 

THE OEDOVIAN SYSTEM. 

This system, sometimes called Ordovioia/n,^ is 
named from the Ordovices, an ancient tribe of 
Central Wales. It is the Upper Cambrian of 
Sedgwick, the Lower Silurian of Murchison. As 
there is no marked unconformity among Cambrian 
rooks, so no stratigraphical break separates them 
from the Ordovian. The Ordovian system consists 
of greywaokes, sandstones, grits, flagstones, shales, 
or slates, with limestones in the upper part, and 
important contemporaneous lavas, including felsites, 
diabases and diorites, and tufis throughout the 
system. The most characteristic group of fossils 
in the system is that of the graptolites ; but trilo- 
bites, such as Aiaphus^ Ogygia^ and Trim/ucleuB^ and 
brachiopods, such as OrthU^ were abundant, and 
the gastropods Mv/rohisonia and SuoniphaluB, and 
numerous oystideans occur. With the occurrence 
of limestone, corals first become abundant. The 
series into which the Ordovian is divided axe as 
follows : — 

Lower Llandovery series. 1,000 feet. Grits and sandstones. 
Bala and Caradoc series. 6,000—12,000 feet Sandstones, 
slates, and grits, with Bala and Conistou limestones. 
Llandeilo flags. 2,000 feet. 

Arenig or Stiper Stone series. 4,000 feet. Dark slates and 
sandstones, with Skiddaw slates. 12,000 feet 

The Arenig series is named from the Arenig 
mountains in Merionethshire. They are conform- 
able to the underlying Tremadoc rocks. The 
quaxtzose Stiper Stones between Shrewsbury and 
Bishop's Castle, and the dark slates and chiastolite 
slates of Skiddaw and the Isle of Man belong to this 
series. Thousands of feet of felsite, liparite, and 
tuff axe interstratifled with it, as in Cader Idris, 
and ores of lead and copper occur in Skiddaw. 
Graptolites, such as Didymcgraptus^ are the most 
abundant fossils ; but among trilobites Calymene^ 
HtmdUmotvs, Phdcops^ and TrimieleUfS appear for 
the fixst time, and the pteropods Conularia and 
Theca, Orthis calligramma and other brachiopods, 
the cephalopod Orthoceras wid others, occur. The 
TAmdeilo series, named from Llandeilo in Car- 
marthenshire, occur also near St. David's, and are 
represented by the great volcanic mass of the 


Borrowdale series, or ** green slates and porphyries,*^ 
7,000 to 10,000 feet thick, in the Lake District, and 
by the black graptolite shales of Moffat and the 
south of Scotland. In addition to graptolites, ptero- 
pods, Bellerophon, Murohisonia, and Orthoceras, 
.the brachiopods Rhynohonella and Strophcmena 
occur for the first time, and the trilobites Ogygia 
bucMi and Asaphus tyreumus are cliaraoteristic. 
The Bala series of dark slates and sandstones, with 
a lower or Bala, and an upper or Hirnant, limestone, 
twenty-five and ten feet thick respectively, and 
thousands of feet of contemporaneous felsites and 
tuffs, make up Snowdon, and are repiesented by 
yellowish sandstones round Caer Caradoc in Shrop- 
shire, and by the Coniston limestone in the south 
of the Lake District. Besides graptolites, such as 
Momgraptus, numerous trilobites, especially Pha- 
cops and IlUenus, Orthis and other genera of Mol- 
iusca, mentioned as in Llandeilo beds, crinoids, 
polyzoa, and forty species of coral, including ffaly^ 
sites, the chain-coral, and Fawsites, honey-comb 
coral, occur in the limestones. The Lower Llcmdo* 
very series, locally unconformable with Bala beds, 
extends south-east of Bala Lake, covering a great 
part of South Wales and the shores of Cardigan 
Bay. Though often separated from them by an 
unconformity, they form petrographically and palee- 
ontologically, a gradual transition to Silurian rocks. 
One of their most characteristic fossils is the 
brachiopod Pentamerus {Strioklandinia) lens, 

THE BILUBIAN SYSTEM. 

The volcanic action prevalent during Ordovian 
times would seem to have resulted during the 
Llandovery period, in Wales at least, in extensive 
upheaval and its resultant denudation. What had 
been a wide though shallow sea was, as Sir Andrew 
Ramsay showed, elevated into a series of islands 
round whose shores the conglomerates and other 
rocks of the Silurian were laid down unconform- 
ably. Slow subsidence seems to have been in pro- 
gress throughout the Silurian epoch, the rocks 
being sandstones and shales, with reefs of lime- 
stone, all indicative of shallow sea. The system, 
the Upper Silurian of Murchison, was named by 
him from the ancient British tribe, the Silures, In 
South Wales. Somewhat doubtful traces of land- 
plants have been found uear the top of the system, 
with remains, both in Scotland and in Scandinavia, 
of scorpions, and an insect has been described from 
still lower beds in France. Graptolites still lin- 
gered, trilobites and brachiopods still abounded, in 
the limestones corals and crinoids are numerous, 
and, apparently towards the close of the epoch, 
the Etirypterida or broad-tailed king-crabs and the 
VertehrcUa, as represented by a few ganoid fish, 
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made their first known appearance on the earth. 
The system is thus snbdivided in Britain : — 

Ludlow fterlM. 1^950 fMt. Blutlea, with Ayineitry limestone. 

Ledbury shales. 300 fbet 

Downton sandstones. 100 feet. 

Uptier Ludlow, with bone^bed and Eirkby Moor flags. 

Aymestry limestone. 30-40 feet. 

Lower Imdlow, with Baniiisdale slates. 

Wenlook series. 8,000^7,000 feet Slates, shales, grits, and 
limestones. 

Wenlook or Dudley limestone. 100— 

800 feet. 

Wenlock shale. 640—1,400 feet 

Woolhope or Barr limestone. 40 feet 

Tarannon shale. 1,000—1,800 feet. 

Upper LUndovery or May Hill series. 1,600 feet Sandstones. 

The Upper LUmdovery teriee, known also as the 
May Hill series from its occurrence at May Hill in 
Gloucestershire, closely resembles the Lower Llan> 
dovery sandstones, but rests unoonformably upon 
various older rocks, and is characterised by Pen- 
tantems oblongus. Together with the Lower Llando- 
very it has been termed **the Pentamerus beds.” 
The Liokey Hills in Worcestershire are chiefly com- 
posed of quartz rock of this age. Atrypa retieuloHe^ 
Stropkoniena, and other Inrachiopods are abundant ; 
corals, many trilobltes, including Calymene blmien- 
hachii^ and the first known echinoid, PaUechinue^ 
occur. The Tarannon ehale in South Wales rests 
conformably on the May Hill series ; but in North 
Wales is the lowest Silurian series present. It con- 
sists largely of pale blue and greenish slates. The 
Stockdale slates of the Lake District, containing 
graptolites, are also termed Graptolitic Mudstones. 
The Woolhope or Banr limestone, named from the 
periclinal valley of elevation of Woolhope, near 
Hereford, and from Barr in Staffordshire, and 
oocurring also at Malvern, though thin, is rich in 
trilohites, including Homalonotus delphinocephahis, 
Phaoops oa'odatus, and HUenus ba/rriensis, and in 
hrachiopods, including Rhynchonella rvilsoni. The 
WenlooTt shale extends through South Wales, thick- 
ening northward. Orthis, Phaoops, and Monograp- 
tas are among Its more frequent fossils. The Wen- 
loch limestone, forming the ridge known as Wenlock 
Edge in Shropshire, and well seen also at Dudley, 
Woolhope, Malvern, and May Hill, is a light grey 
rock largely quarried for lime, and forming at Led- 
bury an oolitic marble. It is full of corals, crinoids, 
trilohites, hrachiopods, etc., including most of the 
Woolhope species, with the corals Favesites goth- 
lamdioa and Omphyma turbinotvnn, the cystidean 
Pseudoorinites and the earliest eurypterids, Fwryp- 
terns and Pterygotue. The thick beds known as 
Denbigh grits in North Wales, and as Conisten grits 
amd flags in the Lake District, are comparatively 
poor in fossils, as are also the overlying Ban/nisdale 
ikstds and MrJtby Moon flags, of Ludlow age, in the 


latter area. The seriei, namecUfrom LuSUow 

in Shropshire, are a great series of shales graduat* 
ing downward into the Wenlook, with an ocoaaioijpl 
zone of limestone and a bone-bed, antf becoming 
sandy, so as to pass, in South Wales, gradually up- 
ward into the Old Red Sandstone. The oldest 
known vertebrate, a fragment of a fish, Seaphatpis 
ludensis, has been found in the Lower Ludlow. 
Pentamerus knighHi is characteristic of the Ay- 
mestry limestone. The hone-hed at the top of the 
Upper Ludlow is a layer, less than a foot thick, full 
of fragments of Pterygotus and of flsh, including 
Cephalaspis and Pteraepis, and traceable over 1,000 
square miles to the south of Ludlow. The Dormton 
sandstones, named from Downton Castle, inappro- 
priately called tilestones, solely from their red 
colour, by Murchison, and the Ledhwry shales form, 
in this Ludlow and Ledbury area, an imperceptible 
gradation or series of passage-beds up into the 
Old Red Sandstone. In North Wales, on the other 
hand, Silurian rocks have been tilted, crumpled, 
faulted, and cleaved before being covered uncon- 
formably by that system. Silurian rocks have been 
reached by deep borings near London ; they rise to 
the surface in many parts of the Continent from 
Spain to the Urals, especially in Bohemia; and 
occupy a large area in Canada and New York. 

THE DEVONIAN AND OLD BED SANDSTONE 
SYSTEMS. 

Both in Europe and in eastern North America 
Silurian rocks are succeeded by others which, even 
in closely neighbouring areas, represent two nearly 
contemporaneous, hut altogether dissimilar, sets of 
geographical conditions. In north-west Europe, 
New Brunswick, and Nova Scotia, the floor of the 
Silurian sea seems to have been irregularly elevated 
so as to form great salt lakes, in which sand was 
deposited with red iron-oxide, rock-salt, gypsum, 
and magnesian limestone, with drifted land-plants 
and inseot-remains, hut under conditions generally 
unfavourable to aquatic animal life. Dr. Archibald 
Geikie has traced five of these lakes in Britain : — 
(i.) The Welsh Lake, the area of which, as we have 
just seen, presents a gradual passage upward from 
Silurian rocks, but with a dying-out of the Silurian 
types of marine life ; (ii.) Lake Cheviot ; (iii.) Lake 
Caledonia, extending from the north of Ireland 
through the central valley of Scotland ; (iv.) Lake 
Lome, mainly in Argyleshire; and (v.) Lake Or- 
cadic, extending from Elgin, through Caithness and 
the Orkneys, to the Shetlands. This lacustrine 
type is known as the Old Red Sandstone, from 
its chief roqk, which occurs in synclinal folds below 
many of our coal-flelds, and so is obviously older 
than the somewhat similar red sandstones, the 


Deublghand Con- 
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GBOLOOY. 


21 


New Bed, w])ioh often rest upon the Coal-measures. 
Oyer what is now Deycm and Cornwall, Brittany, 
]^don, Beldam, the Rhine, and the Hars, and in 
the AUegbanies, a more truly marine or open-sea 
type of deposits, known as Devonum^ prevailed, 
consisting of sandstones and greywaokes, locally 
altered into slates, with thick beds of limestone. 
Thick layers of volcanic rooks, felsites, tuffs, and 
diabases occur associated with both types, forming, 
for instance, the Pentland, Ochil, and Sidlaw hills ; 
and the Devonian rooks of Devon, Cornwall, and 
the Harz contain veins of lead, tin, copper, and 
iron ores, and those of Pennsylvania yield petroleum. 
The Old Red Sandstone, which, as we have seen, 
passes conformably downwards into the Silurian, 
IS from 4,000 to 25,000 feet in thickness, and seems 
to be generally separated into a Lower and an 
Upper portion by an unconformity, the latter divi- 
sion passing conformably up into Carboniferous 
rocks. Like most red sandstones, it contains few 
fossils, save in a few localities. The Lower Old Red 
Scmdttone teriet^ including the Arbroath flags and 
valuable Caithness flags, and probably represented 
by the Glengariff grits, 10,000 feet thick, in south- 
west Ireland, yields a land flora Including the club- 
moss Lejfidodendrony the horse-tail Catamites^ Sigd- 
laHa^ etc., the eurypterid Pterygotus cmglicm^ some- 
times six feet long, and various flsh, such as Pter- 
CephalaspUi and Asterolepis. Gigantic allied 
fish, insects, myriapods, and traces of land-snails 
have been found in the American deposits. The 
Upper Old Red Scmdstone series includes the Dura 
Den beds in Fifeshire, crowded with Holoptychius 
and other fish, and the Kiltorcan beds of Kilkenny, 
in which the fern PaUeopteris and ±he fresh-water 
mussel Anodon jvkesii occur. The Devonian fauna 
includes the last few graptolites ; numerous corals, 
especially Calceola samdaXina and CyaXhophyllmi ; 
crinoids such as OyaXihocrinus ; trilobites in reduced 
variety, including especially Rrontetis ; no less 
than 1,100 species of brachiopods, the class reach- 
ing in these rocks its maximum development, and 
including Orthis^ Strophomena, Atrypa^ Stringo^ 
eephahts^ SpiHfer^ and Productue ; among oephalo- 
pods, the ammonitids Ooniatites and BactriteSy as 
well as the nautilid Ortliooeras; and occasional 
fish-remains identical with those of the Old Red 
Sandstone. The system, 10,000 feet thick, is sub- 
divided aa follows : — 

Upper,— Pilton and Pick well Down series. Slates, etc. 
Middle.— Ilfhtcombe and Plymouth limestones, etc. Calceola 
limestone of Germany. Stringooephalus limestone of the 
Bifel. 

Lower —Linton series* Soft slates and sandstones, 

The system includes the Idllas or slate of Corn- 
wall, which is the matrix of many mineral veins, and 


also valuable marbles ; and the Old Red Sandstone 
forms the rich soil of Hereford orchards and 
hop-gardens, and of the Carse of Gowrie. Devonian 
rocks similar to those of Belgium are found in 
deep borings under London. The relations of the 
Devonian type with the Silurian below and the 
Carboniferous above are not so clear as are those 
of the Old Red Sandstone. 

THE OABBOKIFEBOUS SYSTEM. 

The close of the Devonian epoch would seem 
to have been marked by great, though gradual, 
geographical changes, so that an open sea extended 
from the west of Ireland into Westphalia, under- 
going during the earlier part of the Carboniferous 
epoch continuous depression, but shallowing to- 
wards land to the north of Derbyshire. Sub- 
sequently, during the latter part of the epoch, 
though depression must have continued, at least in- 
termittently, the “ lagoon type ” of shallower water 
conditions seems to have extended southward over 
most of the area occupied previously by the “ marine 
type.” The epoch during which these changes were 
in progress is tenniKi Ca/rboniferous (Latin carbo^ 
coal ; feroy I bear) from the valuable beds of coal 
occurring mainly in the uppermost rooks belong- 
ing to it. In the open sea a very pure limestone, 
sometimes foraminiferal, sometimes crinoidal, and 
sometimes coralline, known as the Carboniferous, 
or, from the scenery it now often forms, as the 
Mountain Limestone, accumulated to a depth in 
some places exceeding 6,000 feet. The lagoon 
type, on the other hand, is represented by thou- 
sands of feet of sandstone and grit, with occasional 
conglomerate and shale, with seams of coal resting 
on beds of fire-clay, and with beds of clay-ironstone 
nodules. False-bedding, ripple-mark, and suiw 
cracks tell of the shallow-water origin of the sand- 
stones, and the coal-seams mark successive forest- 
growths during considerable pauses in the sinking 
of the area (Fig. 17). Volcanic activity during the 
earlier part of the epoch is marked by intercalated 
rocks in Derbyshire, the Isle of Man, and especially 
in the south of Scotland, where some sheets reach a 
thickness of 1,500 feet. In Russia, China, and 
western North America, Carboniferous rocks cover 
large areas horizontally, as does the ClEurboniferous 
Limestone in Ireland ; but in England the limestone 
forms the axial Pennine anticlinal from Northum- 
berland to Derbyshire, and elsewhere the system is 
mainly preserved in synclinal ** basins ” or ** coal- 
fields” (tee Vol. I., p. 236) once united, but now 
detached. The limestones contain a rich marine 
fauna, 1,500 species having been described. They 
are largely composed of foraminifera, such as 
Fttsulma ; abound in corals, such as JAtkosiretien 
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bamltifonne ; in orinoids, auch aa Platycrirms ; in 
polyzoans, especially Fenestella ; in brachiopoda, 
especially Produ<itu$ and Spirifer ; and in pelecy- 
pods ; and contain the blaatoid Pefitremitet in lieu 
of the Silurian cystideana, numerous gastropods, 
pteropoda, and cephalopods ; the last of the trilo- 
bitea, Phillipiia^ ChriffithideSy and Bra/ihymetopus ; 
and numerous fish, some of large size, represented 
by spines (“ ichthyodorulites ”) and teeth like those 
of rays or sharks — e.g.y Piammod/uSy CochlioduSy etc. 
The flora of the shales and coal resembles that of 
the Devonian, including Calamitety Lepidodendrorty 
and the problematic Sigillariay all reaching the 
size of trees ; ferns, such as AlethopteriB, character- 
ising the higher beds ; and, apparently from higher 
ground, some little-known conifers. Mussels, prob- 
ably fresh- water, such as AnthraooHay scorpions, 
millipedes, a great variety of insects belonging to 
a primitive type {Palaodictyoj>tera)y combining in a 
generalised form the characters of several modem 
groups, especially from Commentry in France, land 
snails, such as Pupa and ZmiteSy and large sala- 
mander-like labyrinthodont amphibians, such as 
ArehegosaurtiSy the eaiiiest of their class, occur in 
the same beds with this flora, though an occasional 
band contains marine shells. The system may be 
subdivided as follows : — 


Upper. Coal-measure f Upper. 150- 8,600 feet. 

series. (3,000 feet Middle. With Pennant Grit. 8,000— 
in Scotland, 12,000 ( 4,000 feet 

f e et i n South Lower. With Gaunister (a siliceous 
Wales.) I fire-clay). 460— 2,000 feet. 

Middle. Millstone Out 300-6,600 feet 

' Yoredale Shales and Grits. 800—4,500 
feet 

I Thick or Scaur Limestone. 600— 8,500 
feet. 

Lower Limestone Shale orTuaedian, 
with Calciferous Sandstone of 
Scotland. 100 -1,000 feet. 


Lower. Carboniferous^ 
Limestone series. 


As will be seen, the divisions vary exceedingly in 
thickness. In the north a few coal-seams occur in 
the limestone and Millstone Grit, but in the south 
the latter is known as Farewell Rock, no coal 
occurring in or below it. From its barrenness it is 
called Moor Rock in the north. In South Wales 
there are about eighty coal-seams with a total 
thickness of 120 feet. It is probable that the 
highest beds of the Coal-measures, present in France, 
as at Autun, and in Bohemia, are absent in Britain. 
In addition to coal and iron, the system yields much 
valuable flagstone, especially the Yorkshire flags; 
the Craigleith or Calciferous sandstone for build- 
ing ; various marbles, millstones, grindstones, and 
honestones ; ores of lead, copper, and zinc in veins 
in the limestone ; and, by distillation of the often 
bitominoos shales, parafldn, alum, and copperas. 


ALGEBTlA.~t 

DEFINITIONS. 

o ^ 

1.— Algbbba is a general method of solving 
problems, and of investigating the relations of 
quantities by means of letters and signs. 

The following will afford illustrations of this 
method of arriving at the solutions of problems 
by the use of signs and letters instead of figures 
as in arithmetic : — 

Pboblbm I.— Suppose that a man divided 72 
pounds among his three sons in the following 
manner:— To A he gave a certain number of 
pounds ; to B he gave three times as many as to 
A ; and to C he gave the remainder, which was half 
as many pounds as A and B received. How many 
pounds did the donor give to each ? 

To solve this problem aHthfnetioallt/y the pupil 
would reason thus: — A had a certain paHy that is 
one iha/re ; B received three times as much, or three 
ehareg; but C had Jialf as much as A and B; 
hence he must have received tm »ha/re$. By add- 
ing their respective shares, the sum is nx elmrety 
which, by the conditions of the question, is equal 
to 72 pounds. If, then, 6 shares are equal to 72 
pounds, 1 share is equal to of 72, namely, 12 
pounds, which is A’s share. B had three times as 
many, namely, 36 pounds ; and 0 half as many 
pounds as both, namely, 24 pounds. 

Now, to solve the same problem by algehray he 
would use letters and sifjTiSy thus : — 

Let X represent A’s share; then, by the condi- 
tions, 

X multiplied by 3, or a? x 3 (when x , the sign of 
multiplication, is used instead of the words “ mul- 
tiplied by ”), will represent B’s share, and 

4®, the sum of the shares of A and B divided by 
2, or 4a7 -r 2 (when -f-, the sign of division, is used 
instead of the words “ divided by”), will represent 
C’s share. 

Now, X X S may be written 3®, and ^x -i- 2 may 
be written 2x ; so then adding together the several 
shares of A, B, and C, namely, Xy Sa?, and 2a;, and 
putting -f, the sign of addition, between them, we 
get X + Sx-i- 2x, which is equal to 6x ; or usings, 
the sign of equality, for the words “ is equal to,” we 
get a; + 3® -f 2aT = 6a;. Then 6a; = 72, for the 
whole is equal to all its parts ; and la;=: 12 pounds, 
A’s share ; 3a; == 36 pounds, B’s share ; and 2a; = 24 
pounds, C’s share. 

Proof. — ^Add together the number of pounds re- 
ceived by each, and the sum will be equal to 72 
pounds, the amount divided between A, B, and C. 

In this algebraic solution it wiB be observed: 
Mrtty that we represent the m/mher ofpomds which 
A received by x. Secondy to obtain B’s shm, we 
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mnft multiply J^b share hj 3. This muUipUeation 
ii^ rdpresented by two lines orouin^ each other like a 
Cii^iioX X.^ Thirdy to find C's share, we must take 
the sum of A's and B's share. This diKidon is 
denoted by a line hetmeen two dots. Fourthy the 
addition of their respective shares is denoted by 
another cross formed by a horizontal and a perpen- 
dicular line. Take another example : — 

Pboblbm II, — A boy wishes to lay out 96 pence 
for peaches and oranges, and wants to get an equal 
number of each. He finds that he must give 2 
pence for a peach, and 4 pence for an orange. How 
many can he buy of each ? 

Let w denote the number of each. Now, since 
the price of one peach is 2 pence, the price of « 
peaches will be £P x 2 pence, or 2w pence. For the 
same reason, 2 ; x 4, or 4^0 pence, will denote the 
price of x oranges. Then will 2x + 4a?, or 6a?, be 
equal to 96 pence by the conditions of that question, 
and la? or 0 ? (for when 1 is the co-efficient of a num- 
ber Art. 16 below] it is always understood, and 
never expressed) is equal to J of 96 pence, namely, 
16 pence, and 16 is theiefore the number he bought 
of each. 

2. Quantities in algebra are generally expressed 
by letterSy as in the preceding problems. Thus b 
may be put for 2 or 16, or any other number which 
we may wish to express. It must not be inferred, 
however, that the letter used has no determinate 
value. Its value is fixed for the ocoamn ox 'problem 
on which it is employed, and remains unaltered 
throughout the solution of that problem. But on a 
different occasion, or in another problem, the same 
letter may be put for any other number. Thus, in 
Problem I., a? was put for A’s share of the money. 
Its value was 12 pounds, and remained fixed through 
the operation. In Problem II., a? was put for the 
number of each kind of fruit. Its value was 16, 
and it remained so throughout the whole of the 
calculation. 

3. By the term quantityy we mean anything that 
can be mulUpliedy divided^ or meamred. Thus, 
lenythy weighty timOy number y etc., are called quan- 
tities. 

4. The first letters of the alphabet, o, 6, c, etc., 
are generally used to express "known quantities ; and 
the last letters, Zy y, a?, etc., those which are v/n~ 
known. 

6. Known quantities are those whose values are 
given, or may be easily inferred from the conditions 
of the problem under consideration. 

6. Unknown quantities are those whose values 
are not given, but required. 

7. 8ometimeSy however, the given quantities, in- 
stead of being expressed by letters, are given in 
figures. 


8. Besides letters and figures, it will alio be seen 
that we use eortain signs or ehourao^/rs in algebra 
to indicate the relatiom of the quantities, or the 
operoHons which are to be performed with them, 
instead of writing out these relations and operations 
in words. Among these are the signs of addition 
(•f ), subtraction (— ), equality (=), etc. 

9. Addition is represented by two lines one 
horizontal, the other perpendicular, forming a cross, 
which is called plus. It signifies “ more,” or “ added 
to.” Thus a + 6 signifies that 6 is to be added to 
a. It is read a plus by or a added to 6, or a and A 

10. Subtraction is represented by a short hori- 
zontal line (—) which is called minus. Thus, a — A 
signifies that A is to be subtracted ” from a; and 
the expression (pee Art. 22 below) is read a minus by 
or a less b. 

11. The sign -f is prefixed to quantities which 
are considered as positive or affirmaMre ; and the 
sign — to those which are supposed to be negative. 
For the nature of this distinction, see Articles 86 
and 37. 

12. The sign is generally omitted before the first 
or leading quantity, unless it is negative; then it 
must always be written. When no sign is prefixed 
to a quantity, -h is always understood. Thus a + 6 
is the same as + ® + A. 

18. Sometimes both -f and — (the latter being 
put under the former, ±) are prefixed to the same 
letter. The sign is then said to be ambiguous. Thus 
a±b signifies that in certain cases, comprehended 
in a general solution, 6 is to be added to a, and in 
other cases subtracted from it. 

Observation. — When all the signs oxeplusy or all 
minusy they are said to be alUte ; when some are 
plus and others minus, they are called unlike. 

14. The eguality of two quantities, or sets of 
quantities, is expressed by two parallel lines, =. 
Thus a + signifies that a and b together are 
equal to d. So8-i-4=:16 — 4 = 10-|-2 = 7-h2 
+ 3. 

16. When the first of the two quantities compared 
is greater than the other, the character > is placed 
between them. Thus a > 6 signifies that a is greater 
than b. 

If the first is less than the other, the character 
< is used ; as a < 6, namely a Is less than b. In 
both cases the quantity towards which the char- 
acter opens is greater than the other. 

16. A numeral figure is often prefixed to a letter. 
This is called a eo^effoient. It shows how often the 
quantity expressed by the letter is to be taken. 
Thus 2b signifies twice b ; and 96, 9 times 6, 6r 9 
multiplied into b. 

The co-efficient may be either a whole number or 
a fraction. Thus \b is two-thirds of b. When the 
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co-effloient U not expressed, 1 is always to be under- 
stood. Thos a is the same as la, that is to say, 
a cmce. 

17. The 00 -efficient may also be a letter^ as 
well as a figure. In the quantity m may be 
considered the co-efficient of b ; b^use ^ is to be 
taken as many times as there are units in m. If m 
stands for 6, then md is six times b. In Baba, 8 
may be considered as the oo-effioient of ahe ; Ba 
the co-efficient of bo; or the co-efficient of o, 

18. A simple quantity is either a single letter or 
number, or several letters connected together with^ 
out the signs -f or — . Thus a, ab, abd^ and 8i, are 
each of them simple quantities. 

19. A oompotmd quantity consists of a number of 
simple quantities connected by the sign or — . 
Thus a -f y, & — i + 8A, are each compound 
quantities. The members of which each is com- 
posed are called terms. 

20. A simple term is called a monomiaX; thus, a, 
by — c are numonials. If there are two terms in a 
compound quantity, it is called a binomial; thus, 
a -H J and a — J are binomials. The latter term 
(a — b) is also called a residuaX quantity, because 
it expresses the differ&noe of two quantities, or the 
remainder after one is taken from the other. A 
compound quantity, consisting of three terms, is 
sometimes called a trVnmiial; one of /uwr terms, a 
quadrinomial, A quantity consisting of several 
terms is, however, generally called a polynomial. 

21. When the several members of a compound 
quantity are to be subjected to the same operationy 
they are connected by a line called a vinculum 

( ), or by a poffenthesis (). Thus a — ft -h c, 

or a — (ft 4* <?)» shows that the sum of ft and c is to 
be subtracted from a. But a — ft + c signifies that 
ft is to be subtracted from a, and c is to be added 
to the result. 

22. A single letter, or a number of letters, repre- 
senting any quantities with their relations, is called 
an algebraic expression or formula. Thus a b + Bd 
is an algebraic expression. 

23. Multiplication is ucually denoted by two 
oblique lines crossing each other, thus x : hence, 
a X ft is a multiplied into ft ; and 6 x 3 is 6 times 
3, or 6 multiplied into 3. Sometimes n point is used 
to indicate multiplication : thus, a . ft is the same 
as a X ft. But the sign of multiplication is more 
commonly omitted between simple quantities, and 
the letters are connected together in the form of a 
word or syllable : thus, oft is the same as a . ft or 
a X ft; and bode is the same as b x c x d x e. 
When a compound quantity is to be multiplied, a 
vinoulim or parenthesis is used, as in the case of 
subtraction. Thus the su m of a and ft multiplied 
into the sum of o and dy is a-f J x o-^iy or (a ft) 


X(p’^iy And (6 + 2) X ft is 8 X 5, or 40.* But 
6 -b (2 X 5) is 6 -p 10, or 1ft. When the maiju of 
parenthesis are used, the sign of multiplication iS 
frequently omitted. Thus (x -)- y) (oj — J) is (« y) 
X (« - y). 

24. When two or more quantities are multiplied 
together, each of them is called a factor. In the 
product oft, a is a factor, and so is ft. In the pro- 
duct X X (a m)y X is one of the factors, and (a + 
m) the other. Hence every oo^qffident may be con- 
sidered as a facto (Art. 17). In the product Sy, 3 
is a factor as well as y. 

25. A quantity is said to be resolved Usto factors 
when any factors are taken which, being multiplied 
together, will produce the given quantity. Thus Bab 
may be resolved into the two factors Ba and ft, be- 
cause 3a X ft is 8aft. And Bamn may be resolved 
into the three factors Bay and m, and n. And 48 
may be resolved into the two factors 2 x 24, or 3 x 
16, or 4 X 12, or 6 X 8 ; or into the three factors 
2 X 3 X 8, or 4 X 6 X 2, etc. 

26. Division is expressed in two ways : (1) By a 
horizontal line between two dots which shows 
that the quantity preceding it is to be divided by 
that which follows. Thus a -i- c is a divided by c. 

(2) Division is more commonly expressed in the 
form of a fractiony putting the dividend in the 
place of the numerator, and the divisor in that of 

the denominator. Thus ~ is a divided by ft. 
ft 


27. When *four quantities are proportionaly the 
proportion is expressed by points, in the same 
manner as in the Rule of Proportion in arithmetic. 
Thus a\h: :c :d signifies that a has to ft the same 
ratio which o has to d. And ah .cdwa -\-m\h v 
means that aft is to od as the sum of a and m to 
the sum of ft and n. 

28. Algebraic quantities are said to be Me when 
they are expressed by the same letterSy and are of 
the same power ; and unlike when the letters are 
different, or when the same letter is raised to dif- 
ferent powers. Thus oft, 3aft, — aft, and — 6aft, are 
like quantities, because the letters are the same 
in each, although the signs and co-efficients are dif- 
ferent. But 3a, 3y, BbXy are unlike quantities, be- 
cause the letters are tmlike, although there is no 
difference in the signs and co-efficients. So Xy xXy, 
and xxxy are wnlike quamtitiesy because they are 
different powers of the same quantity. (They are 
usually written a, a®, and «•.) And universally if 
any quemUty is repeated as a factor a number of 
times in one instance, and a different number of 
times in another, the products will be umlike quan- 
tities; thus, ooy cooCy and u, are unlike quantities. 
But if the same quantity is repeated as a factor 
the same number of times in each instanesy the 
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prodvK»t8 are Me qumtiiieM. Thus, cuuiy euM, a/ia, 
aod axe quantities. 

29. One quantity is said to be a TMtUiple of 
aniA/her wbtn the former oeniaint the latter a 
certain number of times without a remainder. 
Thus lOa is a multiple of 2a ; and 24 is a multiple 
of 6. 

30. One quantity is said to be a measure of 
another when the former is oontaiTied in the latter 
any number of times without a remainder. Thus 
32» is a measure of I5b; and 7 is a measure of 35. 

31. The valwe of an expression is the number 
or quantity for which the expression stands. Thus 
the value of 3 + 4 is 7 ; that of 3 x 4 is 12 ; and 

that of ^ is 2. 

O 


32. The Reciprocal of a quantity is the quo^ 
tient arising from dividing A unit hy that quantity. 

The reciprocal of is - ; the reciprocal of a + ^ is 
a 

— ? ; the reciprocal of 4 is - 

a^h 4 

33. In commencing arithmetic the learner has 
to study the method of expressing words by figures, 
and, vioe versd, figures by words ; so in algebra he 
must first accustom himself to convert statements 
made in words into algebraical expressions, and 
also to write out algebraical expressions in words. 
We give two examples, first of all, of the method 
of converting statements in words into algebraical 
expressions, and follow them by an exercise to the 
same. The answers to the examples i^ this exer- 
cise will be found at the end of our next lesson. 

Examples. — What is the algebraical expression 
for the following statements, in which the letters 
a, 5, Oy etc., may be supposed to represent any 
given quantities ? 

Statement in Words (1). — The product of a, 
h, and <?, divided by the difference of o and d, is 
equal to the sum of b and o added to 15 times h. 
Algebraical Expression (1). 


dbc 

o—d 


— J c 15^. 


Statement in Words (2). —The sum of a, 25, 
and Zo is equal to the difference of d and e divided 
by 10 times the product of /and g. 

Algebraical Expression (2). 


a -f- 25 “1- 


d — e 

Wq' 


Exercise 1. 

Give the algebraical expressions for the following 
statements in words ; — 

1. The product of the diflference of a and K into the sum of 
0 , and d, is equal to 87 tiinea m, added to the quotient of b 
divided by the eum of h and 5. 


2. The aum of a and 5 if to the quotient of b dtvidod by e 
as the product cf a Into o la to 12 times A 

8. The sum of a, b, and c, divided by six times their pio- 
duct, is equal to four times their sum (Uniinlshed by d. 

4. The quotient of 6 divided by the sum of a and b is equal 
to 7 times d, diminished by the quotient of b, divided by 86. 

^34. We now give an example of the method of 
writing out algebraical expressions in words. 

Example. — What will the following expression 
become when words are substituted for the 
signs ? 

Algebraical Expression. 

a-^h , ^ . a 

— = abc--Qm H * 

h a~\-c 

Statement in Words.— The sum of d and 5 
divided by 5, is equal to the product of a, 5, and <?, 
diminished by 6 times w, and increased by the 
quotient of a divided by the sum of a and e. 


Exercise 2. 

Write out the following algebraical expressions 
in words : — 


1. ab + = dxa + b + c- 

y 6+ b 

2. a + 7 (5 + «) - = (a + 5) (b - c). 

2a + 4 

3. o - 6 : ac ; : : 8 x (b + d -f j/). 

•m 

4 0-5 ^ d + db ^ ha X ( d -\- h ) c d ^ 

3 + (b — c) 2»i am h + dm 


35. At the close of an algebraic process it is 
often necessary to restore the numbers for which 
letters have been substituted at the beginning. In 
doing this the sign x must Twt be omitted between 
the numbers, as it generally is between factors 
expressed by letters. Thus if a stands for 3, 
and 5 for 4, the product ab is not 34, but 3x4, 


i.e.y 12. 

Example. — If a=:l, 5 = 2, i? = 3, and <f=4, 
what is the numerical value of the expression 
ad be ri 




UV J 

a 


Substituting the value given above for each letter, 

the algebraical expression ^ ^ ^ ^ ^ becomes in 
5 a 


figures Li-i + 3 + °’'| + 3 + ®or2+S 

-f 6, which is equal to Jl. 


Exercibe 3« 

Find the values of the following algebraic «p- 

pressionsy supposing az=zS; 5 = 4; oz=z2; dszB; 

w =8 ; and 7i = 10 : — 

■i ad a b -f «n . be + n 

1. -t- a + mn. 2. 3 — 4. • 

c M Bd 
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8. LL2? + Ltp. 

c ab 

j 1.^ . ab -hSd Shn- de 

4. »m+ 5jj_. 

8. (;!«» + -?5_. X U. 

t/t ~ 6 

a. (a + c) X (» - m) + - a. 

tWr — a 

7 o X ((i + c) . ^ _ (c+ b) X 

n — (Z n— 6c 

^ ac+6m . (4d-6)x(a-c) 

»• 2tt"+8 « 

POSITIVE AND NEGATIVE QUANTITIES. 

36. A POSITIVE or affirmative qua/ntity is one 
which it to be added, and has the sign + prefixed 
to it, (Art. 11.) 

87. A NEGATIVE quantity is one which is re- 
quired to be SUBTRACTED, and has the sign — pre- 
fixed to it, (Art. 10 and 11.) 

When several quantities enter into a calculation, 
it is frequently necessary that some of them should 
be added together, while others are subtracted. 

If, for instance, the profits of trade are the sub- 
ject of calculation, and the gain is considered posi- 
tive, the loss will be negative ; because the latter 
must be subtracted from the former to determine 
the clear profit. If the sums of a book account 
are brought into an algebraic process, the debit 
and the credit are distinguished by oppoeite signs. 

38. The terms positive and negative, as used in 
the mathematics, are merely relative. They imply 
that there is, either in the nature of the quantities, 
or in their circumstances, or in the purposes which 
they are to answer in calculation, some such oppo- 
sition as requires that one should be subtracted 
from the other. But this opposition is not that of 
existence and non-existence, nor of one thing greater 
than nothing, and a/nother less than nothing. For 
in many cases either of the signs may be, indif- 
ferently and at pleasure, applied to the very same 
quantity ; that is, the two characters may change 
places. In determining the progress of a ship, for 
instance, her easting may be marked and her 
westing — ; or the westing may be 4-» and the east- 
ing — . All that is necessary is, that the two signs 
be prefixed to the quantities in such a manner as 
to show which are to be added, and which sub- 
tracted. In different processes they may be dif- 
ferently applied. On one occasion a downward 
motion may be called positive, and on another oc- 
casion negative. 

39. In every algebraic calculation some one of 
the quantities must be fixed upon to be considered 
positive. All other quantities which will increase 
this must be positive also. But those which will tend 
to Mminish it must be negative. In a mercantile 


^ • I 

concern, if the stock be enppoeed to be positive, the 
profits will be positive, for they inereOfSe th^stoo)k; 
they are to be added to it. But thq losses wiU be 
negative, for they diminish the stock ; they are to 
be subtracted from it. 

40. A negative quantity is frequently greater than 
the positive one with which it is connected. But 
how, it may be asked, can the former be subtracted 
from the latter ? The greater is certainly not con- 
tained in the less : how then caz^it be taken out of 
it ? The answer to this is, that the greater may 
be supposed first to exhaust the less, and then to 
leave a remainder equal to the difference between 
the two. If a man has in his possession 1,000 
pounds and has contracted a debt of 1,500; the 
latter subtracted from the former not only exhausts 
the whole of it, but leaves a balance of 600 against 
liim. In common language, he is worth 600 pounds 
less than nothing. 

41. In this way it frequently happens, in the 
course of an algebraic process, that a negative 
quantity is brought to stand alone. It has the sign 
of subtraction, without being connected with any 
other quantity from which it is to be subtracted. 
This denotes that a previous subtraction has left a 
remainder, which is a part of the quantity sub- 
tracted. If the latitude of a ship which is 20 
degrees north o^ the equator is considered positive,* 
and if she sails south 25 degrees, her motion first 
diminishes her north latitude, then reduces it to 
nothing, and finally gives her 5 degrees of south 
latitude. ‘The sign — prefixed to the 25 degrees is 
retained before the 6, to show that this is what re- 
mains of the southward motion, after balancing the 
20 degrees of north latitude. 

42. A quantity is sometimes said to be subtracted 
from 0. By this is meant that it belongs to the 
negative side of 0. But a quantity is said to be 
added to 0 when it belongs to the positive side. 
Thus, in speaking of the degrees of a thermometer, ^ 
0-1-6 means 6 degrees above 0 ; and 0 — 6, 6 degrees 
below 0. 

Axioms. 

43. An Axiom is a self-evident proposition. 

(1) If the same quantity or equal quantities be 
added to equal quantities, their sums will be equal. 

(2) If the same quantity or equal quantities be 
subtracted from equal quantities, the remainders 
will be equal. 

(8) If equal quantities be multiplied into the 
same or equal quantities, the products will be equal. 

(4) If equal quantities be divided by the same 
or equal quantities, the quotients will be equal. 

(6) If the same quantity be both added to and 
subtracted from another, the value of the latter will 
not be altered. 
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(6) If a quantity be both multiplied and divided 
*by ancfther, the value of the former wiU not be 

altered. ^ 

(7) Qoantitiea which are respectively equal to 
any other quantity, are equal to each other. 

(8) The whole of a quantity is greater than a 
part. 

(9) The whole of a qpmtity is equal to all its 
parts. 


ENGLISH. — XIX 

[Continued frm, Vd. Ill,, p. 36S.] 

SUFFIXES (coHtinutd), 

Etiqmtte means a ** little ticket,” and originally 
denoted the short inscriptions or tickets put on 
packages of goods to point out what they con- 
tained. But similar etiquettes or tickets were 
employed to declare certain observances required 
in a public assembly; and so the word came to 
signify forms and formalities, a strict regard to 
custom ; and in general, social conventionalism, 
particularly in relation to behaviour. 

Bur is a French termination — ep„ vender, a 
seller ; prodit^wr, a betrayer. It is similar in mean- 
ing to our ending -er, and denotes an agent. Of old, 
many English words now terminating in -or, termin- 
ated in -euT ; as mthem for author. The termina- 
tion is still retained in certain nouns denoting ab- 
stract qualities; for instance, grandoi^r (Latin, 
grandis, great)] hautowr (French, haut, high), 
derived immediately from the French. The notion 
of the agent is retained in the French douoawr 
(from the French doux, sweet), a sweetener; a fee 
or bribe. 

Full, of English origin, obviously the same as 
the adjective full, gives an instance of the origin 
of these particles in words which originally had a 
definite form and signification. According to its 
root-meaning,/wZZ (now in combination written -fuT) 
denotes abundance of the quality indicated by the 
word to which it is afiSbced ; as hate, hate/wZ ; thank, 
thank/wZ; grate/wZ, delight/wZ. Full has for its 
opposite -ZdM(q.v.) ; for example, merci/bZ, merciZw^. 
In the employment of words, you cannot follow 
analogy alone, but must consult usage ; thus, you 
naay say penniZw^, but you cannot say penni/wZ; 
yet pitiful is as good as pitiZ^w. Though ful is of 
English origin, it is added to many words of 
Romance derivation— f.^., merciful, bounti/uZ, etc. 

How oft, my slice of pocket store consumed. 

Still hungering, pennylm, and far from home, 

I fed on scarlet hips and stony haws.” 

Cottar, ** Task.** 

Fy is fiyom the Latin facio, I make. It is seen 


S7 

in fructi^, lit. to mane fruit ; that Is, ie make 
fruitful. 

" Calling drunkenness, good-fellowship ; pride, oomelinoas ; 
rage, valour; bribery, gr(U1JUxUion,**'-~BUhop Minion 

Head or “hood is an English suffix, and denotes 
the essence of any person or thing ; its essential 
conditions, viewed as a whole. Thus: mmhood, 
wifehood, womaxihood, childWeZ, brotherAssi, 
priesthood. 

Canst thou, by reason, more of godhead know, 

Than Plutarch, Seneca, or Cicero ? ” 

Dryden, ** Beligio Laid.** 

Ible. (See “able, formerly explained under suf- 
fixes.) 

Ic is a Romance suflfix corresponding to the Latin 
termination “icus : as, soporif/o, rust/o. In substan- 
tives of Greek origin denoting science or art, or their 
professors, a similar suffix is found : e.g., arithmetic, 
logic, cleric, etc. 

“ Fool, thou didst not understand 
The mystic language of the eye nor hand.” 

Donns, 

Ival, an adjective ending, from the Latin “icalis. 
For example, arrdoalis, smical (friendly), gram- 
matioalis, grammaticaZ ; so criticaZ (Greek icplns, 
I judge), which is only the noun critZc with the 
suffix -aZ; so musicaZ, music, mystical, mystic. 
In the three last instances the Latin ending has 
been added to Greek words, so that they are 
hybrids. 

He, from the Latin adjective termination ~ilis, to 
be seen in docilis (Latin dooeo, I teach), docile, 
imgilis (Latin framgo, I hrea\i), fragile. 

Jn, -ine, is from the Latin termination which 
denotes sometimes a name, as Taxentine, an inhabit- 
ant of Tarentum, but in English more often a quality, 
as genm?^^, from the Latin genninus, which is de- 
rived in its turn from genus, a kind or r<w»s— that 
is, that which possesses the qualities belonging to 
its kind, in opposition to spurious, which, in its 
Latin meaning, signifies a bastard. 

** We uBc 

No foreign gums, nor essence fetche<l from fkr 
No volatile spirits, nor compounds that are 
Adulterate ; but as Nature's cheap expence 
With fer more genuine sweets reftvsh the sense.” 

Carew. 

Ing is an English suffix, and signifies son, as 
Edgar Athelin^ — that is; Edgar, the son of Athel, or 
Edgwr of noble blood. In English, “ing forms the 
ending of our active participles, as singing, from to 
sing ; also a very large class of nouns ; thus, singing 
itself may be employed as a noun, as, the singing 
was good. These nouns, as might be expected from 
the meaning of the Saxon “ing, denote existence ; 
thus, to sing is a verb, but singing is the active of 
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the verb in actual being. When these words in -inff 
are used as nounst they should have the government 
of nouns: thus, iJie Ringing of the birds teas delight- 
ful. Almost every English verb may be made into 
a noun by the sufhx -ing : to eat, the e&ting ; to 
diminish, the diminish to run, the running. 
Observe that the idea of activity is connected with 
nouns ending in -ing; as, the seeing i the hearfn^, the 
danci^, the report — that is, the act, the process 
of danciw^, report etc. — wherein those nouns 
differ from other nouns which express the result of 
an action: as sight, the result of the act of seeing ; 
report, the result of the act of reporti^i^. 

Ion, from the Latin termination -io ; as actio, 
action ; qusestio, question ; motio, motion ; visio, 
vision. The majority of nouns in -ion, like nouns in 
ing, may be called verbal, seeing that they are de- 
rived immediately from verbs ; as actio, from the 
Latin verb ago (participle passive actus), I do; 
motio, from the Latin verb moveo (participle pas- 
sive motus), I move, etc. They do not all of them 
denote states or actions; some denote persons — 
e.g., champion, companion. 

Sometimes this suffix in English has another 
form, such as -(W, -eon, -oon — e.g., gallon, truncheon, 
poltroon. 

Ique, from the Latin -iquus, as in mtique. Anti- 
qvm, in Latin, means a/ncient ; but anti^'us does 
not mean ancient in a general sense. It most often 
is applied to that which is included within the 
limits of classical antiquity. Not seldom has 
antique the subordinate notion of curious, singular, 
or odd connected with it ; probably because exitiques 
are rare. 

“Name Qot these living death-heads unto me, 

For these not ancient but arUiqM be."— Donne. 

“ And sooner may a gulling weather-spy, 

By drawing forth heaven’s scheme, tell certainly 
"WYiaX iiaahioned hats or ruffs, or suits next year, 

Our giddy-headed antique Soutli will wear.’’— Donne. 

The word aoitic, from antique (formerly spelt 
antiok), takes its force from this associated notion 
of singularity. 

“ We cannot feast your eyes with masks and revels, 

Or courtly anticke" Shakeepeare. 

“ Within the hollow crown 
That rounds the mortal temples of a king 
Keeps Death his court ; and there the antkk sits 
Scoffing his state ’* Shakespeare, 

“ A work of rich entail and curious mold, 

Woven with antlcks and wild Imagery,’’— Spenser. 

Ise, formerly -ize, of Greek origin ; as in the word 
haptise, from the Greek fiavrlCui pronounced bap- 
ti'-zo, Idip/requentlg. From the same Greek end- 
ing we have dogmata, methodise, critioiss. With 
this termination are connected the other suffixes -ist, 


-ism, -istry, seen in baptist, baptism, bapt&ry. In 
baptisw^oi you will notice that the Romaiffie suffix 
-al is added to a word which is of G^eek origjp. It 
is therefore a hybrid, the meaning of which word 
has already been explained to you. 

“ He (the pope) solicited the fiivour of England by sending 
Henry a sacred rose, perfumed with musk, and anointed with 
chrism."— Hume. 

A chrism, which is from the Greek ^ 

consecrated unguent or holy oil. 

The suffix -ise or -ize may be added to nouns, in 
order to form verbs, thus : to Christianfss is to 
make Christian. In the use of this termination 
authority must be followed, nor must words be 
coined at the writer’s will. 

The termination -ism is employed to describe re- 
ligious or social diversities ; it is found in Athe?^??!, 
Deism, Swedenborgianim, Calvinism, Arminianism, 
Owenis?7i, etc. 

While -ism denotes the sect, -ist dsnotes the sec- 
tary ; as, Atheisf, Deisf, Methodisf, etc. 

The adherents to particular modes of faith are 
also designated by -ariem ; as, llrimtarian ; Unit- 
arian ; or -ian, as Episcopali^z^. Another form is 
found in -ite ; as irvingife, Mormoni^, etc. Analogy 
is a dangerous guide in English, for, while we say 
Irvingifs, we DO NOT say Southcotifs, but South- 
cotian — probably for the sake of the sound. 

Jsh, connected with the German -isch (as in mdr- 
risch, peevish), denotes, as in peevish, a quality, and 
so forms adjectives. Jsh has sometimes a diminu- 
tive force ; as thinni«/i, thicki«^. When forming 
part of verbs, as in pum«^, publw^, -ish has a dif- 
ferent origin. 

Some verbs, which in Latin end in -ire, and in 
French in -ir, have the suffix -risk in England. But 
when we remember that the present participle of 
these verbs in French ends in -issant, we understand 
the presence of the -ish in English. Thus from 
Jirnr (pres. part, finissamt), we get finw^. 

Ite, a patronymic, or father-name — the name 
that is'expressive of a race, like the Greek -ides — is 
very common in the Old Testament, from the lan- 
guage of which it may ha^'e come into the English ; 
thus, Israelite is a descendant of Israel; so we have 
Kitiites, Kivites, etc. 

Ive, of Latin origin, from -ivus, as seen in capiivus, 
a captive; also in fugitiw (Latin, fugio, I flee)) 
natirt^ (Latin, natus, bom), a native; vativus (Latin, 
votum, a vow), votive. This -ivus in French becomes 
-if, whence we have plaintiff (French, plaindre, to 
complain), the oomplainami in a suit in opposition 
to the defendant. Plaint^ and plaintive are forms 
of the same word differently employed, as are also 
oaptiw and oaiti^. The suto -iff is only found in 
nouns, while words in -ive are generally^, adjectives. 
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though tliere are ei^o^ions (as fugitius, captifs, 
etc.) to this rule. 

** Wearere here |ntertftiaed with «n echo repesting a whole 
verse in a softer and more ptminHve tone, indeed, but with 
surprising precUtion and di8tlaot&ew.'’<^£MUMe, “ Italy." 

la. This Latin suffix denotes a feminine agent, as 
testatrifl?. The masculine form is -or (q.v.). 

Jtia, the Anglo-Saxon oyn, Asia, offypring^ son, 
signifies the son of: as in WiUia (Wilkins) ; seen 
in another form — namely, Wilsoa. Kin, from its 
signification, has also a diminutive force ; as in 
\s,mhkin (a lamb's child), or little lanib. What is 
little is dear, hence diminutives are terms of en- 
dearment. But what is little may be despised. 
Sometimes, therefore, diminutives imply contempt ; 
as in mmikin. 

“This is a dear manikin to you, Sir Toby.*’~5?iaA»cp«are. 

Le {see M), among the sufldxes already given. 

Less, the Anglo-Saxon lass (German, los, destiUcte 
oj), has a negative force. It must be borne in mind 
that less, the comparative of little, is altogether a 
different word. Thus we are led to understand the 
true force of -less when employed as a suflBLx : as 
motiordess, 01 without motion; de&thless, free from 
death. 

Let is an English suflix, and has a diminutive 
force. It is found in stream^, tartZ^, hwoalet, etc. 

Ling, of English origin, denotes descent, and 
hence offspring ; also that which is little, and that 
which is beloved — e.g., darZiw^ {dear child), gos- 
iing {little goose), nostliTig. 'Rixeling is properly 
a child of hire, a person whose services are obtained 
by hire. The idea of contempt which it sometimes 
conveys does not necessarily, for it did not origin- 
ally, belong to the word. 

I will be a Rwift witnenR againRt those that defraud the 
hireling ia his wages.*’ — Malaehi iii. 6 (compare Job vii. 1, 2 ; 
xiv. 6). 

StripZi?*^ may be connected with the Latin 
stirpes, stirps, offshoot ; so that stripling is a little 
branch, a yoimgeter. 

“ He is but an yonglyng, 

A tall, worthy atryplyng." --Skelton. 

“ Now a stripling cherub he api>ears, 

Not of the prime, yet such as in his face 
Youth smiled celestial.”— Afiiion, '^Paradise Lost ” 

I/y, a termination of English origin, forming an 
adjective or an adverb: as childly, in German 
kindiioA; mamly, roSkoxilich. When -ly is added 
to a noun, it forms an adjective, as love, lovely; 
when it is added to an adjective, it forms an adverb, 
as wise, wisely. Such a formation as “holiZy*' 
(1 Thess. ii. 10) is to be avoided, as the repetition 
of the same syllable has an awkward sound. 

cqprdspoads with the Latin •menttm (as in 
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orjigLmenttm, am omasnent ; adjame9it«0it, an assiit* 
anee), and the French (as in the French man- 

dement, a oommamd), and denotes the result of the 
act indicated in the verb from which the noun is 
derived: thus, velo means I veil or cover;' and 
velamen or velamentum is a veil or covering; so 
vMment (from the Latin alo, I nourish) is a meams 
of nourishing, nownshment. 

Mony, as ih slimony, sanctim/my, a suffix ef 
Romance origin. In Latin it is -monia (as in parai- 
monia, sparingness), which denotes a consequence, as 
in testimony, the result of the act of testis, a witneu. 

Ness, as found in littleaess, nothingns««, is an 
English suffix signifying the abstract quality. 
Examples; hard^i^M, greatn^M, lightness, heavi- 
ness, etc. This suflix may be added to the majority 
of adjeoti\Tes, though if the strict rule were fol- 
lowed it would not be added to Romance words. 

Ook is an English suffix, and has a diminutive 
force, as in hill{)eA5, which means a little hill. So 
bulWA: originally meant a yotmg bull or ca{f. An- 
other form of bullock is hulchin, obviously buU’s- 
hin, that is, hulls child; as in the Hebrew, “ steer, 
the son of a bull,” for a bullock or calf (Exod. xxix. 
1 ; Lev. iv. 3). 

“And better yet than thUi, a biilchin, two years old ; 

A curled pate calf it is, and oft could have been sold.” 

Drayton, “ Polyolbion." 

Oon, see Ion. 

Or, a suffix which corresponds to the Latin •or, 
the French -d«r. It denotes the agent. It is 
seen in auth<>r, Latin auctw*, French BMteiir, Many 
words introduced into English from the French 
had the suffix -eiir, but this form is fast becoming 
obsolete, though we still write idi\our, not fav^^r, 
as they do in America. 

“The author of that which causeth anything to be, is author 
of that thing also which thereby is (raused.”— Hoofc«r. 

“ From Ills loins 

New authors of dissension sjiring "-^Philips. 

Ory, a Latin suffix, seen in prouxontorium, a pro- 
montory (pro, forwa/rd, and mons, a mov/ntain ) ; 
and auditory, from auditorium (audire, to hear). 

Ose, from the Latin -osus, as movosus {ill-tempered), 
morose. Another (and a commoner) form of this 
suffix is •o'iis, which may be compared with the 
French form -e^ca (fern. -euse). We have the ending 
in imperioi«, imperio«4^/ religion#, religio«4^; in- 
vidiow^, invidio^ ; suspicio?/^, suspicio^t^#. 

Ote, of Latin origin, found in verbs formed from 
the Latin participle in •otus ; as, to promo^s, from 
promO(f?« {moved forward) ; to devoid (Latin, deV- 
otus, cmseorated — votum, a row— something sacred 
or set apart for the gods). 

“ Such on Isis’ temple you may find 
On votive tablets to the life ponrtrsyed.”— 
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comes to this : how far above d ? We answer, ihs 
length de^ whioh most be set off on the line of 
contact, namely, hi. 

From { draw a line 
to the VP, and the 
point m where the 
line from i to VP 
eats the visual ray 
from d will deter- 
mine the position of 
the upper end of the 
rod ; join mg, which 
will be the perspec- 
tive representation 
of the rod. 

Pboblbm XIX. 

(Fig. 39).— A tqvAJure 
hoa/rd is inclined to 
the horizon at m 
angle of 48®; one 
edge is horizontal, 
the plan of the in- 
clined edge of the 
hoard is 60® with the 
picture plane; length 
cf side 6 feet. The 
scale may be either 4 
feet or 2 feet to the 
inch. (We give the pupil the choice, and observe 
that as his knowledge and confidence increase he 
should, when he repeats the problems, take other 
angles and other scales of proportion. This kind 
of repetition will be of great service to him.) We 
must first show the orthographic projection of the 
board (Fig. 38), and then apply it to the perspective 
projection. When the board is horizontal, or laid 
upon the ground, the plan will be a square, ah cd ; 
but if we raise the side a c, allowing the edge h d 
to remain upon the ground, it would then be in- 
dined to the horizon as represented hy the line or 
edge of the hoard, ef; drop a perpendicular from/, 
then the plan Is projected bj of b& d. Observe, if 
the edge of the board were still further elevated, 
the plan would become narrower, that is, a! d would 
approach hd. When the board becomes perpen- 
dicular to the ground, then the plan would be a 
fine only. {See the observations made upon the 
circle. Figs. 10 and 11, Vol. III., p. 279.) We 
will now proceed with the perspective projec- 
tion of the board as given in the question ; it is 
there stated that the edge of the hoard is inclined 
at 60* with the FT \ therefore draw an indefinite 
Wofe d e make d b to the \en^\i 

a£ a side, and at a right angle with de ; this is the 
edge upon which it rests, and is horizontal ; draw 
* ft poreUel to de; draw bf at an angle of 48* with 


h h, and make it equal tohd; from / draw* perpen- 
dicularly to 6 A the line fa! d, we shall then have* 
in the parallelogram 
a*db^ the plan of 
the board at the 
given inolination. 
The angle d of the 
board toudhes the 
picture plane, there- 
fore d is a poini of 
contact ; also the 
line bd 18 produced 
to the picture plane 
at m ; dn and m o 
are lines of contact 
upon each of whioh 
the height of the 
inclination of the 
board df is set off as 
ep and np ; from the 
points p andjp draw 
lines to the V P. Vis- 
ual rays cutting these 
lines will give the 
upper angles of the 
board, rs; will 
be the perspective 
view of the board. 
After this, we recommend the pupil to apply the 
same directions and angles of inclination in repre- 
senting an equilateral triangle, making the edge 
equal tod bat 40® with the PP ; bf, the inclination, 
will be equal to a perpendicular from the centre of 
the base to the opposite angle, placed in the plan 
half way between d d. To find the perpendicular, 
the triangle must be separately constructed. 

Problem XX. (Fig. 40).— the board of the 
last qtieetion describe a circle, the circumferenoe 
touching the edges. 

Fig. 39, Problem XIX., must be repeated : then 
upon / b describe a semicircle, and about the semi- 
circle the parallelogram /A gb ; from z, the centre, 
draw zh,zg ; through the points where these last 
lines cut the circumferenoe draw lines parallel to 
f h 01 bg, to i, h; next, through the points i, z, k, 
draw straight lines parallel to f a! d or bd; draw 
the diagonals a' d, d b, which intersect the parallel 
lines dropped from the incline kzi; the points of 
intersection numbered 1, 2, 3, 4, B, 6, 7, 8, will be 
those through which the plan of the inclined circle 
must be drawn. 

Before proceeding with the perspective delinea- 
tion oi oSxote, as skown Vntko \owot 

part of Fig. 40, we must detain the pupil whilst we 
examine the principles upon which the plam of the 
inclined circle is represented. The explanation 






82 


TH® NEW POPULAR SDUOATOR 


comes to this : liow far above d ? We answer, the 
length qf det which must be set off on the line of 
contact, namely, h i. 

Prom i draw a line 
to the yp, and the 
point m where the 
line from i to VP 
euts the visual ray 
from d will deter- 
mine the position of 
the upper end of the 
rod ; join m y, which 
will be the perspec- 
tive representation 
of the rod. 

Pboblbm XIX. 

(Fig. 39).— A iq%ui/re 
hoard is iTiolimd to 
the horizon at am 
angle of 48°; one 
edge is horizontal, 
the plam of the in- 
cUned edge of the 
hoard is 60° with the 
jnotureplame; length 
of side 6 feet. The 
scale may be either 4 
feet or 2 feet to the 
inch. (We give the pupil the choice, and observe 
that as his knowledge and confidence increase he 
should, when he repeats the problems, take other 
angles and other scales of proportion. This kind 
of repetition will be of great service to him.) We 
must first show the orthographic projection of the 
board (Fig. 38), and then apply it to the perspective 
projection. When the board is horizontal, or laid 
upon the ground, the plan will be a square, abed; 
but if we raise the side a e, allowing the edge b d 
to remain upon the ground, it would then be in- 
aliened to the horizon as represented by the line or 
edge of the hoard, ef ; drop a perpendicular from/, 
then the plan is projected by of bd d. Observe, if 
the edge of the board were still further elevated, 
the plan would become narrower, that is, a' d would 
approach bd. When the board becomes perpen- 
dicular to the ground, then the plan would be a 
.line only. (^8ee the observations made upon the 
circle, Figs. 10 and 11, Vol. III., p. 279.) We 
will now proceed with the perspective projec- 
tion of the board as given in the question ; it is 
there stated that the edge of the board is vnelined 
at 60® with the pp; therefore draw an indefinite 
line deeX that angle, make d b equal to the length 
of a side, and at a right angle with de ; this is the 
edge upon which it rests, and is horizontal ; draw 
b h parallel U>de; draw hf at an angle of 48® with 


h h, and make it equal iabd; from / draw* perpeB* 
dicularly to 6 A the line fa!d, we shall thdU have^ 

in the perallelqgram 
a*dh% the plan of 
the board at the 
given inclination. 
The angle d of the 
board touches the 
picture plane, there- 
fore ^ is a poini of 
contact ; also the 
line b a* is produced 
to the picture plane 
eX m; dn and mo 
are lines of contact 
upon each of which 
the height of the 
inclination of the 
board a\f is set off as 
op and np ; from the 
points p and p draw 
lines to the V p. Vis- 
ual rays cutting these 
lines will give the 
upper angles of the 
board, rs; sr will 
be the perspective 
view of the board. 

After this, we recommend the pupil to apply the 
same directions and angles of inclination in repre- 
senting an equilateral triangle, making the edge 
equal to ^ at 40° with the pp ; ^/, the inclination, 
will be equal to a perpendicular from the centre of 
the base to the opposite angle, placed in the plan 
half w’ay between d a'. To find the perpendicular, 
the triangle must be separately constructed. 

Problem XX. (Fig. 40). — Upon the board of the 
last question describe a circle, the circunferenoe 
touching the edges. 

Fig. 39, Problem XIX., must be repeated : then 
upon / b describe a semicircle, and about the semi- 
circle the parallelogram/AyA; from z, the centre, 
draw zh,zg; through the points where these last 
lines cut the circumference draw lines parallel to 
fh or bg, to i,h; next, through the points i, z, k, 
draw straight lines parallel to faldotbd; draw 
the diagonals d d, d h, which intersect the parallel 
lines dropped from the incline kzi ; the points of 
intersection numbered 1, 2, 3, 4, 6, 6, 7, 8, will be 
those through which the plan of the inclined circle 
must be drawn. 

Before proceeding with the perspective delinea- 
tion of the board and circle, as shown in. the lower 
part of Fig. 40, we must detain the pupil whilst we 
examine the principles upon which the pUm of the 
inclined circle is represented. The explanation 
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given with Figs. 38 and 39 will be so^cient to clear 
all di^cullies with respect to the board only. As 
the circle Is lying on the board or inclined plane, 
the end or profile Of which isfb^ we must ascertain 
the whereahovitt of the points through which the 
circle is drawn upon the incline. Let the pupil 
draw a square on a separate piece of paper, and 
describe within it a circle, then hold the paper at 
an angle with the horizon, the inclined edge being 
opposite the eye ; he will first see how from an in- 
clined line we can represent the whole of a square, 
as illustrated by Figs. 38 and 39 ; but in this case 
we have the addition of a circle within the square, 
therefore the points through which the circle is 
drawh must be brought to the edge of the inclined 
square represented by the line fb (Fig. 40). A semi- 
circle will be sufficient to help us in this, as the 
opposite portions of the circle and the several points 
though which it passes correspond ; therefore the 
method of construction above given will enable us 
to produce upon theplm of the board thepUm of the 
clrele also. 

To proceed with the perspective representation, 
let the pupil draw visual rays from all the points 
mcf d and a! i, to out the respective sides of the 
perspective projection of the square; draw lines 
between the corresponding points on the opposite 
sides of the perspective square, and also the 
diagonal lines of the square : the points through 
•which the circle is to be drawn by hand will be 
those which are found to answer to the same in the 
ground plan. 

PBOBLEM XXI. (Fig. 41). — A tn^ncated pyramid 
has a square base of I'b inch side^ the top isofl iTich 
sidej the height 2'6 inches. Give a pbrspective re- 
presentation of the pyramid resting on a horizontal 
pUme with the plan of the picture inclined to one of 
the edges of the hose at an angle of 15°. The line of 
sight tobe\ of the height of the q^yramid. 

After placing the line c D (an edge of the base) 
at the given angle, 15° with the p p, draw the plan 
according to the instructions given in Problem VI. 
(Vol. III., p. 280). Here is an instance where the 
use of one v P only will be absolutely necessary ; 
there are two sets of retiring lines, viz., c D and its 
parallels, and c B and its parallels; if we were 
obliged to determine the v P for c D and its parallels, 
we should find by drawing from the station point a 
parallel to c D that the v p would be at a very^ con- 
siderable and inconvenient distance out of the 
paper ; therefore produce the parallels to c B, viz., 
A P, and b Cj to the p p in the points b P o ; de- 
termine the V p for these lines only, and follow the 
instruction given with reference to Figs. 27, 28, and 
29 (Vol. III., p. 344) in drawing the perspective of 
the base ; the points of contact E and c will be the 


points to be brought down to ^ and d for the base. 
The lines of contiM^t from t and a must also be 
brought down to the base of the |>ioture qpon 
which to measure the height of the pyramid nf u and 
a' V. Divide F' M or Q' K into three equal parts, aad 
through the second from the base draw the line of 
sight parallel with the P P. Find the V P, to which 
draw lines from the points of contact and d ; 
these lines cut by visual rays from D apd B in the 
plan will decide the extent of the base in A i and k. 
For the top lines must be drawn from M and K to 
the V P, and cut by visual rays from the plan of the 
top, as was done with the base ; draw the inclined 
edges m h, n i, and oh; this will complete the 
subject. 

Peoblem XXII. (Fig. 42). — Supposing an equi- 
lateral triangle, haring its side 2*6 inches, to be the 
base of a pyramid 2*6 inches high, dra/m a perfective 
representation of the pyramid. Assume one side of 
the base to be inclined at an angle of 20° with the 
picture plane, the nearest edge of the pyramid to be 
^ inch from the picture plane, and the observer's eye 
to be 6 iTiches from the picture plane, and 1*6 inch 
above the horizontal plane on which the pyramid 
stands, and opposite a point 2 inches to the left of 
the angle of thejpyramid nearest the picture plane. 
(From a Military Examination Paper.) 

Draw a line, A x, at an angle of 20° with the P P, 
determine the point B J inch from the P p, and make 
A B equal 2*5 inches, upon which describe an equi- 
lateral triangle, the base of the pyramid. The 
centre of the triangle must be found by bisecting 
two of the angles (or by bisecting two of the sides, 
because the figure is a regular one, having equal 
angles and equal sides); the intersection of the 
bisecting lines will be the centre at G, which is the 
plan of the apex of the pyramid. Produce the line 
c o to D, and draw from A and B parallel lines to 
meet the p p in E and F. From B, D, and P draw 
perpendicular lines to the base of the picture B p. 
Place the station point (s P), and draw the H L ac- 
cording to the given distance stated in the question ; 
find the v P for D G c, which will also be the v P for 
the other parallel lines drawn from the plan to the 
p P : visual rays drawn from A, B, C, and cutting 
other lines drawn from H I K to the v P, will at their 
intersections give the perspective positions of the 
several angles of the triangle which must be com- 
pleted by straight lines forming these angles. 
Thus far there is no particular difference in the 
rule for drawing the perspective of the base from 
the one given for the last problem and several 
others gone before ; but we wish especially to draw 
the attention of our pupils as to v^hich of the lines 
of contact £ n, Bi, or f K must be the one upon 
which the elevation or height of the pyramid is to 
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I Ise B6t oif . It will be'eftsOy vndemtood, when we 
oonaijer that tk0 vertex tf the pyremid is ever the 
eee$re (^tke daee^ that the line of eentaet eonneeted 
fVith the centre muet he the pne, viz., d.i. There- 
fore upon D 1 mark the height of the pyramid, viz., 
I L ; from l draw a line to the vp, and a visual ray 
from G catting thia line in H will give the position 
of the vertex of the pyramid. Draw from m lines 
to meet the angles at the base, which will complete 
the representation required. Suppose the three 
inclined faces had not been equal, and that the 
plan of the vertex had been at y, then y d must be 
drawn parallel to G d, the line of contact brought 
down, and from the height measured to f a Une 
drawn to the v P, and the visual ray from y to cut 
this line, to find the vertex from which intersection 
the edges drawn to the angles at the base as before 
will represent the pyramid. 

Suppose the solid to be a regular tetrahedron, 
that is, a figure with four equal faces, each face 
would then be an equilateral triangle ; the height in 
this ease would have to he found. This obliges us 
to have recourse to geoTnetrioal or orthographic pro- 
jection, Upon a little reflection the pupil will see 
that the distance of the vertex from the ground 
will be less than the length of the edge of the 
pyramid ; first, because a straight line drawn from 
an angle of the equilateral triangle to the centre of 
the opposite side is less than the side ; and again, 
it would be further reduced because the triangular 
face is inclined. Now how much the height may 
be less than the edge can be determined by the 
following mode of proceeding :--Let A B c (Fig. 43) 
be the plan of the pyramid at the base, and d the 
plan of the vertex. Now it is understood that all 
the faces of this solid are equal, and that they are 
equilateral triangles. Again, we have the full 
extent of each of the triangles represented by that 
of the plan A b c, therefore we know the length of 
the edges of the inclined triangles, of which A B D 
is the plan of one, B d o of the second, and A D c of 
the third. Of course the vertex of the pyramid 
will be perpendicularly above its plan in the centre 
D, therefore we must rahat the perpendicular ^ that 
is, turn it down upon the paper, and thus form the 
right angla b de From b with the distance B A 
or B 0 cut Ihe perpendicular B E in E join B E, 
which will represent the rabatted and inclined edge 
of the pyramid, whilst D s will represent the height 
ci the pyramid. We may, perhaps, make it clearer 
in this way that as the line B D must be the plan 
of an indiued edge of the triangle A B D, of which 
B B is the plan, and because B E, the rabatted edge, 
is equal to b a, and d b perpendicular to d b, there- 
fore B B must be equal to the height of E, the 
vertex ffiom tlie ground. Torepresent the elevation 


draw B B', A A', and OJtf, at rij^it angles witA ay 
(the axis of the plane of projection), produce B o 
to any length and make B E^ equal.to BB; 
from s' lines to b', Jl% and o', which will represent 
the vertical projection or elevation of the i^o^amld. 
To draw the plan, and ascertain the height of the 
pyramid by the rabatment of the right-angled ttt- 
angle B D E, will be all that is necessary to prepare 
the subject for the perspective representation. We 
have added the orthographic elevation, trusting it 
may assist the pupil to understand that the height 
is not equal to one of the edges. 

To proceed with the perspective elevation^ draw 
the plan as in Fig. 42, find its height by Big. 48, 
and set oft that height from i to L (Fig. 42). For 
the rest proceed as in Fig. 42. We will give 
another question similar in character to the last 
problem, for the pupil to work out by himself, 
without any accompanying explanation except the 
figure. 

PROBLEM XXIII. (Fig. 44). — Give a perspective 
view of a regular pyramid on an hexagonal hose, 
the height of the pyramid being equal to three times 
the length of one of the edges of ^ts base. Assume 
that it is seen from a point to the right of it,, and at 
a height above the horizontal plane equal to the 
height of the pyramid. 

We will merely add that as no definite scale is 
given with the above problem, the pupil can please 
himself as to the size, only he must take care to 
observe the proportions mentioned. The expres- 
sion “the horizontal plane” means the ground 
upon which it stands. 


BOTANY.— IX. 

[Continued from Vol, III., p. 880.] 

THE INFLORESCENCE (conttnued)^lT» SYMMETRr^ 
THE FLORAL ENVELOPES. 

Where all the parts in each floral whorl are 
similar in size and shape, the flower can be divided 
by several radiating planes of symmetry, and is 
called polysymmetric ; where, from inequality of 
size or difference of form of the parts in any one 
whorl, the flower can only be divided by one such 
plane, it is monosymmetrio, Polysymmetric flowers 
are often termed regular, and, in some works, 
actmomorphic, or star-shaped ; and monosymmetrio 
ones are termed zygomorphic, or with parts in pidrs, 
or somewhat inappropriately irregula/r. Flowers 
are occasionally truly irregular or acymmctHc,vf\)ttti 
not symmetrically divisible in any plane. The 
primitive type mr original form of flower in evtoy 
large group would seem to have beei> polysymmetric. 

Almost all the modifications by which flowers 
depart from the typioally simple condition of four 
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or five whorls pf shsilpj, separate organs, three, 
five, or two in a whorl, may be explained as due 
elthdr to poheHon^ adh$H6n, abortion, oupjfreuion, 
ohdrioU, or nnequal growth. Ooheoion is the union 
of like ports, as sepals to sepals, petals to petals ; 
adhesUm, the nnion of dissimilar parts, as stamens 
to petals. Though there are oases, each as the 
stamens of united by their anthers only, 

where structures originally distinct do afterwards 
cohere, nearly all cases of so-called cohesion and 
adhesion in the flower are really due to growth of 
the receptacle, generally in more or less peripheral 
rings, intercalated below the organs appearing to 
be united and so carrying them up on a common 
base. Cohesion will, in such cases, mean the ifUer^ 
etdmry growth of the receptacle below a single 
whorl ; adhesion, similar growth below two con- 
tiguous whorls. Thus when the sepals appear 
distinct, as in buttercup, the calyx is commonly 
called polyiopaUnto (or otherwise dialys^lout or 
oiloHikerotepaiovo) ; when they appear coherent, as 
in pinks, it is called gaowoopaUxn (or synoepahm), 
this being due to the growth of a calyx-tube or 
tubular outgrowth from the receptacle below the 
sepals. It is, therefore, perhaps preferable to call 
all such tubes reoepto/oula/r tubes. Similarly the 
corolla may be polypetalous, as in buttercup, or 
gomopetaXous, as in heaths. The stamens may be 
distinct, or may all be united, as in furze or 
mallows, in a tube at the base of their filaments, 
when they are termed monadelphous (“in one 
brotherhood,” Greek adelphos, a brother). 

When, however, the stamens are not all united in 
one tube, but appear to be coherent in several 
groups {polyadelphmis), as in the orange and St. 
John’s-worts (Hypericum), the structure can be 
shown by the study of the development of the 
flower in the bud stage to be really due not to 
cohesion of many stamens into a few groups, but to 
the branching (pollateral chorids) of an originally 
small number of stamens. In the mallows we 
have both branching and, as we have just seen, 
“ cohesion,” there being at first only five stamens, 
on which numerous branch-stamens appear, the 
whole mass being then carried up by intercalary 
growth. The carpels, if more than one be present, 
may be distinct or apocarpous; or coherent or 
sfnea/rpous. In many plants, the zone of inter- 
calary growth extending under both the corolla 
and the stamens, the latter appear united below to 
tjke former, and are called epipetalous. This is a 
dase of adhesion. In many other plants, sepals, 
petals, and stamens are all carried up on a re- 
Ceptacular tube round the gynseceum without ad- 
to it. They are then termed perigynous 
ir*fd, pSri, around) or— the tube having been 


formerly oallod a coXyx-tuhe^odlye^torai, 'The 
adhesion may go a step farther so that the drpela 
become enclosed in an adherent recefiaoular tidM, 
and the sepals, petals, and stamens appear to spring 
from the top of the ovary, The calyx is then called 
superior, the petals and stamens are still calyci- 
floral but opigynous (Greek Ciri, Bpi, upon), and t^he 
carpels are inferior. The correlative terms superior 
and inferior, as applied to the calyx (or, more ac- 
curately, receptacular tube) and gynaeceum, refer, in 
fact, less to position than to adhesion. If the 
gynsBceum is free from the receptacular tube, even 
if low down in its hollow, as in the rose, it is 
superior ; and whenever one of these two structures 
is superior, the other is inferior. 

If organs are present, but in an imperfect con- 
dition, they are said to be aborted; whilst if, 
though present in allied forms and requisite to 
complete the typical symmetry, they are altogether 
absent, they are said to be suppressed. For instance, 
in the Solanaoeto or potato tribe the flowers are 
polysymmetrically pentamerous, with, therefore, five 
stamens ; whilst in the allied order Sorophula/runoeoc^ 
the snapdragon tribe, the flowets are monosymmetric, 
and though the genus Pentstemon has five stamens, 
most of the other genera have four, as has the 
allied order Ldbiatee, but Veronica has only two. 
This is suppression. Among Labiatm, whilst most 
genera have four stamens, two long and two short, 
Salma has only two producing pollen, the other 
two being mere rudiments, or staminodes, without 
function. This is abortion. 

Actual multiplication of the number of floral 
whorls {pl€iotaxy}msi.j occur either in wild flowers 
or under cultivation, being one of the modifications 
known as doubling, as, for instance, in the bache- 
lor’s-button {Banuncidus) or in JRosa centifolia. 
As we have already seen, there are very often two 
whorls of stamens, as in the LiliaoesB and AmaryU 
lidaceas, being double the' number of parts in either 
the calyx or the corolla; and such flowers are 
known, therefore, as diplostemonous (Greek lirkBos, 
dipldOs, double), those with a single whorl being 
termed isogtenionous (Greek Xros, isds, equal). In- 
crease in the number of parts (pleiomery) is, how- 
ever, also largely due to a branching of the floral 
leaves, known as chorisis (Greek ohOrixd, 1 

divide), often occurring very early in their develop- 
ment. This may occur in two ways, collateral or 
oo-radial, the branches in the former case being 
side by side or in the same whorl, that is, and in 
the latter being on the same radius of the flower, 
i.s., superposed, one in -front of the other. One of 
the most familiar instanoes of collateral chorisis is 
the two pairs of long stamens in the flower of 
Crucifer a, ekch pair, as is clearly sera in sea4cale, 
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4iif io bcaHohii:^ a sii^le stamen. Oo- 
oliorisiB is eacemplilied by the petals in double 
<XtenbiD6s and by double daffodils. 

Both meth^B may oconr together. When, as 
we have seen, the stamens appear as if coherent 
in several groups (paljfodelpkwi), as in the orange, 
each group is reaky a branched stamen, and the 
indefimte ” stamens of JIMvacea are due to the 
branching of five original ones. 

Cohesion, adhesion, and even chorisis will often 
not interfere with the polysymmetrio character of 
the flower; but abortion, suppression, and the 
irregular growth of individual members in a whorl 
will commonly do so. 

Many facts as to floral structure and symmetry 
can be conveniently Represented for comparison in 


whether the ovary be superior or not in tho 
diagram. 

Many of the fhcts expressed by diagrams ban 
also be expeditiously represented in 
In these, flgures before the first full stop refor ta 
the sepals ; between the first and second, to the 
petals ; between the second and third, to the 
stamens ; and after the third, to the carpels. 
Round brackets, (), indicate cchesion ; square ones, 
[], adhesion ; a line above or below the last figure 
shows the ovary to be inferior or superi(»r ; a dagger 
indicates abortion ; sere (0), the suppression of a 
whorl ; the mathematical symbol for infinity (00), 
the presence of more than 20 parts in a whorl; 
plus (+), the occurrence of more than one 
whorl of any one kind of floral leaves ; the muHi> 




Fig. 61.— 1, LiLiACEiE or Amaryllioacbjs ; 2, 3, Orchis ; 4 , Cypripedium. 


a Jioral diagram or diagrammatic ground-plan. 
The parts in each whorl are represented in a circle, 
and cohesion, abortion, suppression, branching, and 
most adhesion can be readily expressed. 

Plants in one Natural Order will commonly have 
identical, or nearly identical, diagrams, and more 
remote relationships are clearly indicated. Dia- 
grams may be either empirioah merely stating the 
facts, or theoreticaly filling in suppressed parts in 
aooordaaioe with a type. Thus the empirical dia- 
gram of OrohU (Fig. 61, £) shows one stamen (sR.) 
and two staminodes (sm.) ; a thecretical one (S) 
shows the position of three others ( x ) necessary 
to complete the two staminal whorls, but Only 
recognisable by their flbro-vascular bundles in the 
base of the flower ; the allied genus. Cypripedium 
(4) has two pollen-bearing stamens (sf.) occupying 
the position of the staminodes of OrohUy and a 
ataminode (pm.') in place of its one stamen ; whilst 
these diagrams suggest a relationship to Iris (Fig. 
62), in which the carpels are superposed upon the 
one whoil of stamens present, probably from the 
suppression of an inner whorl, and more remotely 
to the fifteen parts ih five whorls in AmdryUidaceofy 
with alb infOiior ovary, oi in Liliadeay with a 
one (Fig. 61, i). It is difficult to show 


plication sign ( x ), branching ; a waving line (- 
over a figure, spiral arrangement ; 
the signs -> and ^ before the 
formula, monosymmetry in the 
transverse and in the median plane 
respectively ; I before the number 
representing any whorl, that it is 
superposed on the preceding one ; 
and X that its parts are diagon- 
ally arranged. Thus the diagrams. Fig. 61, £y St 
and would be represented by th.c formula : — 

4,3.3.[l + t2.(3)]. 

^3.3.[lt2 + t3.(8)J. 

J,3. 3. [t3 + 2 tl. (8)]. 

The Iris (Fig. 62) would be more simple:— 
3. 3. 3. 1(3) or theoretically 3. 3. 3 + 0. (8); Ana^ 
ryllis is 3. 3. 3 + 3. (3) ; anA lAlimi is 8. 8. 3 + 8. 
Other examples will be given later on. 

In general descriptions of a flower it is only neces- 
sary to say in a word if it is incomplete, imperfect, 
or not polysymmetrio, and to state its odour and 
approximate diameter. It k difficult to determine 
where the perfume of a flower resides, so it is at- 
tributed to the whole flower; aa4, as the test of a 
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good doflcription is that an artist understanding 
the terminology, but not knowing the plant de- 
scribed, can make a drawing of it from the descrip- 
tion, sise is an important point. The order of 
development of the parts, and any physiological 
peculiarities, are similarly not so essential. 

THE RECEPTACLE. 

To consider the various parts of the flower separ- 
ately, we will flrst examine the receptacle, thdmvui 
ot iorut. Though its interuodes are not generally 
SO, they are sometimes elongated. In LycJtms 
that between the calyx and corolla is so, 
aQd is called an mt1u)p1wre (Greek aVSos, mthm, a 
flower; ^ci, phera^ carrying). In the passion- 
flowers, that between the corolla and stamens is 
elongated, forming what is termed o^gyncmdrophore 
as supporting both androscium and gynaaoeum. In 
the caper {CappcvrU) the intemode between the 
stamens and the ovary is much produced, forming 
a gynophore ; and, though it is very exceptional to 
have two of these elongated internodes in one flower, 
in Gynandropm^ belonging to the caper tribe (^Cap- 
paHd(U3ea\ there is both a gynandrophore and a 
gynophore. Finally in the mallow, spurge, maple, 
and especially umbelliferous and geranium families 
the axis is prolonged between the carpels as a 
carpophore* In the UmhelllfercB this is often bifur- 
cate or Y-shaped, and in GeraniaoecB it forms the 
long flve-fluted column with the styles of the 
carpels in its fluting^, to which the genera owe 
their names of crane’s-bill {Geranium), stork’s-bill 
{Pcl^onium), and heron’s-bill (Erodium). Other 
mo^fioations of, and outgrowths from, the re- 
ceptacle within the flower are known as the dUk 
These are often fleshy cup-like or ring-shaped 
bodies, frequently glandular and excreting honey, 
and are thus among the structures known collect- 
ivriy as nectaries. Thus in the Victoria regia 
water-lily the receptacle grows up round, and 
imbeds the (inferior) ovary, and carries up calyx, 
corolla, and stamens on an annular or ring-shaped 
disk, ’ making them strictly perigynous. In 
mignonette {Reseda) is a fleshy one-sided plate 
within the oorolla bearing the stamens and ovary, 
and thus hypogynous) in Citnts is a cushion-like 
mass bebw the ovary; in the peony the disk 
forms a cup enclosing the carpels ; in Alcheniilla 
there is a fleshy perigynous ring round the inside 
of the *♦ calyx tube;” and in the Umhelliferw the 
receptacle besides imbedding the carpels extends 
over them as an epigymus disk bearing the petals 
atid stamens. In other cases the disk is only re- 
presented, as in Cmeifera, by separate glandular 
outgrowths on the receptacle. 

It will have been noticed that it is mainly upon 


the reoeptacle that what is inappropriately termed 
the insertion of the various floi^ leaves, a potnt of 
primary importance in the cla68iflea(ion of ^ hath 
Dicotyledons and Monoootyledons, depends. Thus 
if sepals, petals, stamens, and carpels spring one 
beneath the other from the more or less conical 
reoeptacle, as in buttercup, the calyx is ir^erioTf 
the corolla and stamens are hypogynms (Greek 
M, hupoy under ; and gunicy a wpman) and 
the gynaeceum is superior. If the calyx, corolla, 
and stamens are carried out from under the gyn^- 
ceum by a discoid horizontal extension of the 
receptacle, as in the flowers of tiio bramble {Rubus} 
or strawberry {Fragana)y or if they are carried 
up on a tube which does not adhere to the gynae- 
qeum, as in the plum {Prunus) or rose {Rosa)ty 
the calyx is inferior, corolla and stamens perigy^ 
notiSy and gynasceum superior. If, as in the flowers 
of apples, pears {Pyrus), medlars {Mespil%is)y or 
hawthorn {Crattegus), this receptacular tube does 
adhere to the sides of the ovary, the calyx becomes 
superior and the ovary inferiory the corolla and 
stamens remaining perigynous. If, lastly, as in 
VmhellifercB and Compontw, this adhesion or im- 
bedding of the carpels extends upward so as to 
carry sepals, petals, and stamens over on to the top 
of the ovary, the calyx is superior, the corolla and 
stamens are epigynousy and the ovary is inferior. 

THE PERIANTH. 

In comparatively few families is the flower 
achlamydeous or without any perianth or flora) 
envelopes. Though it is so in our common ash 
{Fraxinus excelsior)y it is not so in allied spdcies. 
Such as the so-called flowering ash {F. Omus) of 
southern Europe. In many more cases is there 
only one perianth whorl, xe, the flower is mono- 
chlamydeous. In most Compositm the calyx is, 
properly speaking, absent, there being a tubular 
portion, truly a receptacular tube, but no sepals; 
and in many other cases, UrticaoctSy Chenopodiaceety 
Polygonacece.y and several Itamunoulaeeay such as 
the marsh-marigold {Caltlia)y for instance, the 
corolla is absent. The periamt]i is most com- 
monly employed in these cases where there is but 
one whorl of perianth-leaves, or where, as in many 
Monocotyledons, both whorls are present, but 
closely resemble one another. In lilies, tulips, 
NareissuSy etc., both whorls are petaloid ; in rushes 
they are herbaceous or leaf-like, or glumaoeouSy i.e.y 
dry and membranous or chalP-like. If the leavfs 
of the perianth are distinct, it is polyphyUouSt as in 
Tulipa; if coherent, it is gamiopkyllousy as in the 
lily-of-the-vall^y {Convatlaria). 

JSstivation.Smt as the folding of foliage-leaves 
in the bud is called vernation {see Voi 
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go the loldiBg of the floral envelopes In the hnd is 
oalleA ttttiioMm (Latin relating to the 

suwier). same terms are employed in de- 
sOribing mstivation as for vernation, with a few 
pthers; and this character is an important one, 
being often distinctive of Natural Orders. In 
HamumelU the petals are circinate ; in poppies 
thej are crumpled. In Clematis the sepals are 
ralvate ; in all other RcmuTiculaceec they are im- 
bricate. In Maleaoece the sepals are valvate and 
the petals convolute^ i.e., with one edge toward the 
centre of the flower and the other rolled over the 
next. In Convolvulus the coherent petals are not 
only convolute, but, being also twisted, are known 
as contorted. The exceptional asstivation of the 
corolla in that large section of the Leguminosce the 
PajnlloTuweeB^ such as peas and beans, is known as 
vexdlary. In this case the flower consists of five 
sepals, 'five petals, ten stamens, and one carpel, and 
IS monosymmetric to the median plane. The odd 
sepal is anterior, there being two on diagonal planes 
at the back, and two more towards the front of the 
flower. The petals alternate with the sepals, but 
the odd posterior one or standard {vex illxm') is gen- 
erally large and overlaps the edges of the two lateral 
ones, the wings (ala), and these in turn overlap 
those of the two, often slightly coherent, anterior 
or keel petals (oarina). Of the ten stamens, nine are 
commonly united by their filaments, the upper or 
posterior one being distinct. They are thus diadel- 
phous (“ m two brotherhoods,” see p. 36), 

THE CALYX. 

The calyx (Greek K<iAv|, kalux, a cup) is the jouter 
whorl of floral leaves, its constituent leaves being 
termed sepals. In the strawberry and some other 
plants the sepals have connate stipules forming an 
outer circle of leaves or epioalyx : but this term is 
often applied to an involucre of bracts some dis- 
tance below the flower. The sepals are usually 
herbaceous, i.e., green and leaf -like, with a broad 
base, simple outline, entire margin, and acute apex. 
They are also often hairy externally, and their veins 
resemble those in the sheath of a leaf. They are 
sometimes petahid in texture and colour, as in 
Fuchsia, especially where the corolla is absent, as 
in Daphne, Caltha, Clematis, and Anemone. They 
are described much as are leaves, under the heads of 
(i.) number ; (ii.) union or cohesion ; (iii.) insertion 
or adhesion ; (iv.) direction ; (v.) form ; (vi.) colour ; 
(\1i.) surface ; (viii.) duration ; and (ix.) aestivation. 

In number they are commonly five among Di- 
cotyledons, three among Monocotyledons. If co- 
herent, they are gamosepadous ; if not, polysepahus. 
In insertion or position they are termed inferior If 
hot adl^prent to the ovary, as in all hypogynous 


flowers ; superior if adherent, as in* all epigynous 
cases. In direction the sepals may be erect, as in 
cabbages (Drassica); ascending, as in mustard 
(Slnapis ) ; spreading, as in strawberry ; or itiflexed, 
as in Danunculus bulbosus, these terms needing no 
explanation. 

In symmetry the calyx may be polysymmetric or, 
though not commonly, monosymmetric. The moat 
remarkable forms of the latter type among poly- 
sepalous calyces are those of Cruefera, where, of 
the four erect sepals, the two outer are saccate or 
gibbous, furnished, that is, with a nectariferous 
pouch at the base ; that of monk’s-hood (Aoonitum), 
petaloid, with the posterior sepal large and 
hooded; and that of the larkspur (Delphinium), 
where it is spurred (calearate). Spurred forms 
may occur among gamosepalous calyces, as in the 
garden nasturtium (Troposolum) or Pelargonium. 
It ib important to notice that whilst Otranium has 
a polysymmetric unspurred calyx, in POlargonium 
there is a nectar-secreting spur opening at the base 
of the posterior sepal and extending down the 
pedicel, (to which it is termed adnate), almost to its 
base. Another monosymmetric gamosepalous form 
18 the hidabiate or two-lipped, where the lateral 
sinuses or spaces between the sepals are wider than 
those at the front and back of the flower, as in the 
furze (Ulex), broom (Cytisus), sage (Salvia), etc. 
Polysymmetric gamosepalous forms include the 
tubular, as in centaury (Erythfcea)\ tubular and 
plaited, as in primrose, folded so as to be star- 
shaped if out across ; cylindrio, wider in proportion, 
as in carnation ; funnel-shaped (infundibuhfomi ♦) , 
hell-shaped (oampa/mlate), as in henbane (Hyos- 
cya/mus)', top-shaped (turbinate), expanding from 
its base and then contracted above ; and uroeolate 
or barrel-shaped, as in the bladder campion (Silene 
inflata). When, as in this last-mentioned species 
or in the Chinese primrose (Primula sinensis), the 
calyx is so much larger than the corolla-tube it 
surrounds as to leave a space between them, it is 
termed inflated. In the Composita} and some other 
flowers the sepals, or that part of a so-called gamo- 
sepalous calyx known as the limb (the receptacular 
tube being present), is represented by numerous 
hairs forming what is known as a pappus. In the 
dandelion (see Fig. 47) this is stipitate or stalked, 
being carried up on a tubular prolongation of the 
receptacle ; in the salsify (fragopogon) it is sessile. 
In the former case the hairs are unbranched or 
pilose; In the latter, and in thistle-down, they are 
feathery or phumese. 

* These semi-Latin equivalents, relies of the custom of 
writing all botanical de8(^ptions In Latin, are really needless 
for English readers, but have to be ^ven't^m their pen^itent 
use by many botanists. 



40 


THE NEW POP0LAE EDUCATOR. 


In colour, such cases as Fxtehiia^ where calyx and 
corolla are both petaloid, but differently coloured, 
or the Christmas-rose (^mileiborus niger), where the 
sepals are large and petaloid and the petals are 
small green tubular nectaries, are exceptional. 

In duration the sepals may be ocdicootUy falling 
off as the flower opens, as in poppies; deciduous^ 
falling with the petals and stamens after fertilisa- 
tion, as in cherry ; or remaining in the 

fruit stage, as in strawberry and tomato. When 
persistent, they may be mwroeBcewty shrivelling, as 
in medlar or gooseberry; or aoore»oent^ growing 
larger round the fruit, as in the winter cherry or 
Cape gooseberry (Physalis). 

THB COROLLA. 

Whilst the outer perianth leaves are, as we have 
seen, commonly leaf-like, and serve mainly a pro- 
tective purpose, their frequent hairiness resisting 
small crawling insects, the petals (Greek x^a\oyt 
piftalon, a leaf), which constitute the oorolla^ are 
more often delicate in texture, brightly coloured, 
and odorous, serving the special purpose of at- 
tracting flying insects or, in some cases, birds. 
They are commonly attached by a narrow base, 
sometimes drawn out into a long narrow portion or 
cl/aw {^mguis) with a broad expansion, linih or 
laviina, above, as in the wallflower, when they are 
termed irngutoula/te ; but the whole petal corre- 
sponds in structural origin to the blade of a foliage- 
leaf. The margin of a petal may be notched, as in 
ohickweed, making the petal or fringed (Jim- 
hriate) as in pinks, or still more cut up (jMvn/iMe\ 
as in the mignonette or ragged-robin (Lychnis Flos- 
cuenli). In these two last-mentioned genera there 
are also small scale-like outgrowths, due to chorisis, 
in front of the base of the lamina, known as ligules 
(Latin ligvXay a strap) ; and the tubular outgrowth 
within the perianth of Naeroisstcs, known as the 
corona or coronet^ is probably of the same nature. 

The corolla may be described with reference to 
(i.) the number of petals ; (ii.) union or cohesion ; 
(iii.) insertion or adhesion ; (iv.) symmetry and 
form ; (v.) texture ; (vi.) colour and markings ; 
(vii.) duration; and (viii.) aestivation. Even in a 
wild state it is not uncommon for more than one 
whorl of petals to occur, as in Mcbgnolia ; but in 
cultivation this “ doubling ” is often the result of 
the transformation of some of the stamens into 
petals. Otherwise, three among Monocotyledons, 
and five, or not uncommonly four, among Dicotyle- 
dons, are the prevailing numbers of the petals. 

If coherent, the petals are gamopetpdous ; if not, 
po^ffetiUoHS, a discriminating character of great 
importance in the classification of Dicotyledons. 
In insertion the corolla is either hypogynous^ peri- 


gynous, or epigynousj this being also, as we have 
seen, a point of general importance in classifiofition. 

The chief of the many forms of th^ corolla may 
be conveniently considered under the two groups 
of polypetalous and gamopetalous, each group 
being subdivided into a polysymmetric and a 
monosymmetric division. Among polysymmetric 
polypetalous forms the ohie^ are the rosaceous^ of 
five petals with short claws or sessile, as in butter- 
cup and in many Rosaoece ; the oaryopkyllaoeeui^ 
of five petals with long claws, as in pinks and other 
Oa/ryophyllaoeeB ; and the cruciform^ or cross-shaped, 
of four petals, with either long or short claws, as in 
the Oruoifertt. The chief monosymmetric poly- 
petalous forms are the epivrred^ as in larkspur 
(Delphvmum)y where both the posterior sepal and 
the two posterior petals form spurs, and in Viola, 
where only the posterior petal is spurred ; and the 
papilionaceous, characteristic of the pea and bean 
tribe, which we "^have already discussed. In gamo- 
petalous corollas we have to consider the tube below, 
the free limb, and the throat or mouth of the tube, 
the junction of tube and limb. In the Boraginacect 
especially, the throat is commonly more or less 
closed by five ligule-like scales or by swellings 
corresponding to pits on the outer surface. The 
chief polysymmetric gamopetalous forms are 
the tubula/r, the ca/mpa/nulate, the v/rceolate, the 
fvmiel-shaped, the salver-shaped, and the rotate 
The Pabular, narrow, and formed by united erect 
petals, is represented by the disk-florets in many 
Compositse, such as the daisy or quilled chrysan- 
themums, or by all those of thistles, or by the flowers 
of Epacris. 


LATIN. — XIX. 

(CoTitinued from Vol. III., p. 877.) 

THB PARTICIPLES. 

In Latin there are three participles. The active 
verb has a present' and a future participla— e.^r., 
amans, loviny ; amaturus, about to love ; while the 
passive verb has a past participle— amatus, loved. 
The use of the participles presents few difficulties. 
Sometimes these are used as attributes, in which 
case they differ little from adjectives; sometimes 
they are used as predicates. Examples 

Alexander moriens anulum euuni dederat Perdiocae. 
Alexander, when dying, had given hie ring to Perdiooas, 
Amatus est rex bonus. 

A good king is loved. 

As you will observe from the first example, a 
participle may take the place of a temporal or 
relatival clause. 

LATIN PROSE. 

Tou have now not only familiarised yourself with 
the forme of Latin words, but with the rules which 
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^ oomMoatloii of thase wcmls into sent- 

enoe«r Yon wHi now have some lessons in the wtit- 
ingvf Itstin prose. The ability to write prose, such 
ns delighted the contemporaries of Oioero, may not 
be of any great practical utility ; but the acMeve- 
ment is worth striving for, though it is indeed diffi- 
cult of acquirement, because it affords the student 
the best possible mental training. Anyone who 
even vaguely grasps the laws which control the 
building up of sentences in Latin prose will find it 
a far easier matter to write modern French or 
English than he would have done hod he been 
ignorant of the language of Caesar and Cicero. 

§ 1. In order to write Latin prose, it is obviously 
necessary that the general framework of our sent- 
ences — our ways of thought and of expression — 
should be such as a Latin writer would have used. 
However desirable it may be that we should also 
secure beauty of expression and symmetry of form, 
that our language should be refined and forcible, 
our phrases picturesque and pointed, yet it cannot 
be said that failure to attain any of these results is 
failure to write Latin. If the general structure be 
correct, then even grammatical mistakes are rather 
to be looked upon as marks of a bad style— that is, 
as vulgarisms — than as destructive of the writer’s 
claim to have composed a piece of Latin prose. 

To take an illustration from a source outside the 
sphere of literature and language. There are many 
different classes of animals, as there are many classes 
and forms of language. Let us take, as examples, 
one class of animals, that to which man belongs ; 
and one class of languages, that to which Latin 
belongs. Now, speaking only from a biological point 
of view, there are many varieties of men (as has 
been pointed out already in these pages), differing 
each one from each other in a great number of 
particulars. To take only a few of those that strike 
us most readily— some are tall, strong, and comely, 
with ample development of muscle and growth of 
flesh, and healthy condition of skin and complexion 
and c(flonr ; others, on the other hand, are the re- 
verse of all this— stunted, and feeble, and ugly, 
with meagre casing to their bones, and sickly and 
sallow in colour of face and skin. And if we take 
into account their varied clothing and ornaments 
(that only adjuncts to their real selves), the 
differences between them in appearance are of 
course immeasurably intensifled But all are men. 
All have something in common by which they 
are marked off as distinct from all the other 
animals of the class to which they belong, and 
with all members of which they share many 
commCE characteristics. What is this sqmething ? 
Evidently not the flesh and bones, and hair, and 
oth^ parts that every animal belonging to the 


species possesses. It is not any (me of thesei hat 
it is the particular manner in which aB these are 
put together ; that is to say, it is the stractflze of 
the whole. And this we see most easily and plainly 
when all that gave life, and vigour, and beautyt 
and freshness, and charm to the form of the living 
man is stripped from off it, and nothing is left 
but the bare bones of the skeleton. It is by 
THB SKELETON that we distinguish between ma n 
and all other animals of his class, and between 
each of them in turn. 

And the case is just the same with languages, 
and with particular classes of languages, and, to 
be brief, with the particular language which we 
are considering — Latin. It is not any elegant, or 
sonorous, or vigorous, or rich and warmly-oolourecJ 
phrases and expressions that make up Latin prose 
They cannot make Latin, any more than a par 
ticular strength of sinew, or beauty of flgure, oi 
colour of skin and flesh and hair, can make a 
man. They can at most make beautiful, or forcible, 
or picturesque Latin. There must flrst be THE 
Latin skeleton — on, to, and round which all 
these may be moulded and built up. The one 
Indispensable thing is this skeleton ; having this, 
we can write Latin. We have the bare bones ; it 
only remains to clothe them with the choicest 
expressions which we can find to fit them. 

It is thus of the utmost importance to realise as 
soon as we can the btbuotube of the Latin sent- 
ence. Not till we have done this (;an we make any 
profitable use of our knowledge of Latin words and 
grammar and especially of elegant or forcible phrases. 
It will be to this end, therefore, that we shall devote 
the flrst portion of this part of our lessons. 

§ 2. But before we can really understand the 
Homans’ ways of expression, we must form some 
clear idea of their ways of thought and feeling. 
For, of course, the character of a nation must 
show itself in the language which they have 
gradually formed for the very purpose of giving 
expression to their thought. So that if, from what 
we know of their history and general mode of 
life (for this will show most plainly what they 
really were), we can discover any strongly marked 
characteristics, we may be sure that we shkll be 
quite right in aiming at reproducing those charao* 
teristics in our attempt to write their language. 

It is evident, then, from all we know of them, 
that the Roman ideal was not that which the 
Greeks seem always to have had before them — 
the BeautifuL Op the contrary, they sought, 
above all, the UsefoL The arts, the accomplish- 
ments and graces of life, were never the objects 
of the genuine Roman's aim. He was, above 
all, practioal ; going straight to the p(flnt With a 
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vigorous directness of purpose and thoroughness 
of work^ that never swerved aside from aUy con- 
sideration of grace or beauty. In this respect, it is 
the aqueduct^ and the viaduct, and the great roads, 
built with a solidity that can almost bid defiance 
to the destructive power of time, and running 
straights whatever the obstacles — to their goal, 
that represent the Boman character, as com- 
pared with the temples and statues which are the 
products of Greek art. To win and work out 
empire and law, order and government — this was 
the ideal expressed for Rome by her great epic 
poet when she had already realised her destiny. 

And so it is, above all, this practical aim 
which we have to keep before us in translating 
from English into Latin prose. 

Clbabnbss, dibeotnbss. and simplioity must 
be our aim. If we can secure at the same time 
something of the solidity of the aqueduct, so much 
the better. Most Latin prose has a solid sound about 
it. But anything vague, roundabout, or involved, 
anything of a speculative and abstract kind, we 
must carefully eschew. It is not enough to suggest 
a thought by implication ; we must define and ex- 
press it. We mutt leave nothing to the imagination. 
The drama seems never to have really fiourished at 
Borne. The Roman did not care to have suffering 
or any other feelings represented to him — simply 
acted before him on the stage. He wanted the 
real thing itself ; he was not content with a picture 
of it. And so it was the games, the gladiatorial 
shows, rather than the drama, that gave him what 
his nature craved. 

§ 8. In every instance, accordingly, what we 
must first endeavour to get hold of is the precise 
idea itself, the very thought or fact, which we 
have to express. We must free ourselves at once 
from the intellectual slavery to words which imakes 
us take the English words, one by one, and write 
down their equivalents in Latin. Often, no doubt, 
we shall be able to do that, and at the same time 
write Latin, at all events where the English 
thought and expression is of a simple kind; but 
much more often we shall produoe by such a process 
a number of Latin words and oonstructions indi- 
vidually correct, perhaps, but not a Latin sentence. 

Indeed, before we can really write Lathi, we 
have to take our English sentence as a whole, 
and seise upon the fact or thought which it ex- 
presses in its simplest and most precise form, apart 
feom the way in which it is expressed, and then 
eibdeavDur to put that thought or fact in the way 
in which a Roman would have expressed it — ^to 
clothe it, that is, in its liatin dress. Unless we 
go to work in this way we have very little chance 
of ever producing a s&^faotory result. 


We have thus a good deal to do before we can , 
begin our translation. Indeed, the chief dlftculty 
is often just this process of finding qpt what is, in 
its simplest and most concrete form, the idea which 
the English is meant to express. In the reverse 
process— which we have then to go through — of 
reclothing the idea in a Latin dreSs, we have to 
depend for the most part on our reading and 
memory and our knowledge of Latin ways of 
thought and expression. But the earlier prooesO 
it is that tests most searchingly our logical po^er 
and intelligence — our grasp of ttiought as opposed 
to our command of words ; and it is this, therefore, 
it seems, that is the most valuable part of the in- 
tellectual training afforded by practice in com- 
position in Latin. 

§ 4. Of course, all that has been said of trans- 
lation from English into Latin apphes to the 
translation of Latin into English ; and nothing 
will help us more to translate a piece of English 
into real Latin than the determination, whenever 
we are translating Latin into English, not to rest 
until — instead of Latin ways of thought and ex- 
pression in English words — wo have succeeded in 
getting throughout not only the English words, 
but also the English ways of thought and the 
idiomatic English ways of expression. 

Let us take a dozen lines of a Latin prose 
author, and translate them as literally as possible 
into English (if for the moment we may call it so) ; 
and then let us take our translation and con it 
over until we have got all the thoughts and facts 
expressed by it well in our mind, and then let us 
put it away, and proceed to write it all out in our 
own language as a piece of original English of our 
own composition. We shall then have a piece of 
“natural” English, showing the ways of thought 
and expression that are natural to our language. 
And if after this we carefully compare together 
our two pieces of English, we shall give our- 
selves one of the most effective lessons that we 
could have in the differences of structure between 
the two languages, English and Latin, which is 
just what we have seen to be the most essential 
thing for us to feel and know. 

The following few lines of Livy oontaln in » 
short space many characteristic differences, and 
will supply the means for an immediate self-given 
lesson of the kind suggested, and also serve for 
future reference : — 

“Fama est etiam, Hannibalem annorum ferme 
novem, pueriliter blandientem patri Hamiloari, 
ut duceretur in Hispaniam, quum perfeoto 
Africo bello exercitum eo trajecturus sacriftcaret, 
altaribus admotum, tactis sacris, jure juzifihdo 
adaotum, se, quum primuin posset, ho^lUmi fore 
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|K){ral0 BoiQci&no. An^biuat ingentis npiritnt vinim 
SioUiif Sa^diaiaqi^e amiasae: nam Qt* Sioiliam 
sin:^ oeleri ^eaperatione reram oottceaaam et Ss^- 
diniam inter motuzxr Afripae fraude Romanorum, 
gtipendio etiam insuper imposito, interceptam.”— 
zzi. 1 oAfin. 

§ 5. Another oonspiouous oharaoteristic of the 
Romans, which we must always be looking for 
opportunities of reproducing in our Latin prose, 
is their BHBTORlOAXi tendency : a tendency, how> 
ever, which in combination with their other 
characteristics already alluded to (especially the 
desire for directness of expression) appears chiefly 
in devices of one kind or another for securing em- 
phasis. It was not till their literature — the mirror 
of their life — was degenerating and decaying, that 
this tendency assumed the form of a straining afte^ 
superficial effect and showy modes of expression, 
at the sacrifice of truth and proportion, revealing 
the loss in their minds of the sense of proportion 
for which the writers of the best periods are con- 
spicuous. During these earlier periods, their strong 
common sense and intolerance of anything illogical 
or fantastic and imaginative, tended to keep the 
rhetprical instinct within sober bounds. Logic and 
rhetoric, which in modern times have come to be 
regarded almost as irreconcilable, were then united 
in a Arm alliance. The result of the fusion of the 
two was an orderly directness and clearness of 
thought, combined with a restrained earnestness 
and emphasis of expression, which at once dispenses 
'with all words that are not necessary to the mean- 
ing, and employs the utmost care in choosing such 
as will be most effective, and in arranging them in 
the most effective order. 

Indeed, it is by the order in which the words are 
arranged that Latin produces its most emphatic 
and varied effects, and attains most readily its 
clearness, alike in the simple and in the compound 
sentence. We shall have to notice very carefully 
Latin usage in this matter. 

Bat in order to consider this with profit, we 
must have got a clear conception of the different 
kinds of sentence used in Latin — that is, of the 
structure of the language. To this, then, we njust 
turn our attention. 

§ 6. But before we pass on, it will be well to take 
a few simple examples to illustrate some of these 
general characteristics of Latin which we have men- 
tioned, and which we must keep before us in every 
attempt to translate one language into the other. 

* Nam ct . . . conoMsam et . . interoeptam [eim] is the ac« 
oosaUve and hiftnitive construction giving the reason for the 
idea txpreaMd in ang^ni, and grairnnaticslly dependent on 
that idea rather than on the acftual expreaaion (* **for he 
thooi^that. . 


We may sum up some of what had bm adid of 
them in these three mojdms : — ' 

1. First get down to the exact fact. 

2. When you have got it, express it (1) as simply 
and precisely, (2) as strongly and vivify as pos* 
sible. 

3. Choose, therefore, concrete and personal, 
rather than abstract and impersonal, ways of ex- 
pression. 

— The greater general exactitude of Lstin 
compared with English will be constantly visible, 
especially in the use of tenses and pronouns. 

§ 7. In any language a sentence is such a com- 
bination of words as makes a statement about 
something or somebody, asks a question, or ex- 
presses a command, request, prayer, or wish. 

All sentences are thus either (1) statements, or 
(2) questions, or (3) “ petitions.*’ 

And every sentence consists essentially of two 
parts— subject and predicate : of which the sfabjeat 
(which in inflectional languages Is often expressed 
only by the personal termination of the verb) is 
that of which something is stated, or asked, Or 
requested ; and the predicate is that which is 
stated, or asked, or requested in relation to the 
subject. e,g. — 

(1) Cicero was nn oiator. 

Cicero orator JuU 

Here we have the simplest form of predication, 
Cicero being the subject, and the rest of the 
sentence the predicate, and the verb being merely 
a link between the two ideas Cicero and orator, 

Biutns killetl Crosar. 

Brutus j^aesarm occidxU 

Here Brutus is the subject, and the rest is the 
predicate, but the verb adds a new idea. 

(2) Where have jou come from? 

Unde advtnisU ? 

Here you (expressed in Latin by the personal 
termination of the verb) is the subject, and the 
rest is the predicate. 

<3) Depart (let I»iin depart, may he depart) from Italy* 
Diaeede {discedat) ab Italia. 

Here the subject is in English thou (understood) or 
hCy and in Latin is expressed by the personal ter- 
mination, and the rest is the predicate. 

§ 8. A simple sentence is one which consists of a 
single subject and a single predicate. Sometimes 
we have either two or more subjects connected by 
a conjunction with a single predicate, or two or 
more predicates similarly connected with a single 
subject. These may, perhaps, be regarded as simple 
sentences with practically one subject and one 
predicate— e.y., "He and I did this,” where tte 
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4 t/nd I expresses practically one idea, viz., we; 
and “ You shoot and kill and eat my birds,” where 
we have the one subject ym and the three verbs 
run together into one whole thought. [Otherwise, 
they must be regarded as equivalent to two sen- 
tences co-ordinated by “ and ” : e,g.^ “ He did this, 
md I did this ” {yide infra, § 9).] 

In any such simple sentence, the subject may 
have attached to it adjectival or pronominal 
epithets, or words in apposition fulfilling the 
same function ; and the predicate, in like manner, 
may be expanded and defined by the addition to 
the verb of nouns expressing the different objects 
or spheres of its action (variously qualified just as 
the subject may be), and of adverbs and adverbial 
phrases of many kinds further explaining the cir- 
cumstances under which the action takes place. 

Thus, the first two sentences given in §7 as 
examples of a simple statement might while still 
remaining simple sentences, be expanded as fol- 
lows ; — 

(a) Magnus ills Cicoro, multonim de philosophia librorum ac 
•smonum— ingeni sui eximli documento postens niansuroruin 
— summa cum laude soriptor, per odium ex cloquentia lUa ex- 
ortnm jam senex interfectus, omnes inter oratores m omne 
tempua clanasimus exstabit 

(b) Ipse Brutus amicus, omnium ilUus erga se beneflcionim 
oblittza, Caeaarem jam suinuioa honores a populo B^mmno ad- 
eptum pugione consulto'ad id parato llbertotis causa inprud- 
entem invitua percussit. 

If we had to express these sentences in idiomatic 
English, we should have to substitute subordinate 
clauses, connected with the main clause by a con- 
junction or a relative, for some of the adjectival 
and adverbial phrases which Latin can freely use. 
And in doing this we should change the sentences 
from simple into compound sentences. (It will be 
useful to the student to repeat with these examples 
the process recommended in § 4 supra.) 


TRANSLATION FROM PLINY. 

The next piece chosen for translation* is from one 
of the letters of Pliny. Pfiny (bom about 62 a.d.) 
was a Roman statesman, who led an active life, but 
found time to write many excellent letters, A large 
number of these have b^n preserved, and not only 
give us, as has been said, “ the fullest and fairest 
portrait we possess of a Roman gentleman,” but the 
best pictu^ of life in Italy under the Empire. The 
passage below, however, does not deal with history 
c^ politics, but relates the story of a haunted house 
at Athens. It is very similar to many ghost stories 
with which we are familiar, and we can cnly regret 
that Pliny was not the president of a Homan Society 
for Psychical Research, in which case be would 
Iwve -doubtless preserved for us many more nar- 


ratives of equal interest. In this h&tteir FUny is ,, 
discussing with a friend whether 0M»ts realfy txist 
or not, and, after giving another ia^tance, ha re- 
lates the following 

Erat Athenis spatiosa et capex domus, sed infamis 
et pestilens. Per silentium noctis sonus ferri, et, 
si attenderes acrius, strepitus vinculorum longius 
primo. deinde e proximo reddebatur : mot apparebat 
idolon, senex macie et squalore confectus, promissa 
barba, horrenti capillo : oruribus compedes, mani- 
bus catenas gerebat quatiebatque. Inde inhibit- 
antibus tristes diraeque noctes per metum vigila- 
bantur: vigiliam morbus et cresoente formidine 
mors sequebatur. Nam interdiu quoque, quamquam 
abscesserat imago, memoria imaginis ocuUs inerra- 
bat, longiorque causa timoris timor erat. Deserta 
inde et damnata solitudine domus, totaque Uli 
monstro relicta; proscribebatur tamen, seu quis 
emere, seu quis conducere, ignarus tanti mali, 
vellet. Venit Athenas philosophus Athenodorus, 
legit titulum : auditoque pretio, quia suspecta vili- 
taS, percunctatus, omnia docetur, ac nihilo minus, 
immo tanto magis conducit. 

NOTES. 

Athenis. This case is used to denote place. It is in form like 
the ablative, but is supposed to be really an old 
locative case. 

Pestilens. “ Deadly, fatal." As he tells us, it had caused the 
death of many. 

Attenderes. The second person singular is often used to denote 
an indefinite subject Here it = if one listened more 
carefully." 

Longiiis pnTno. “First at some distance.” The comparative 
of adjectives and adverbs Is often used to denote that 
the quabty exists In a moderate degree. 

B proximo Lit, "from a near spot," i.e. “ near at hand." 
Idolon A word the Latins took from the Greek,' means an 
image ; here it is used to describe the ghost, as the 
Latin word imago is used below 
Inhdbitantibvs. “ Those dwelling in the house," is a dative, 
and must be taken with vigilahaniur. 

VigilabarUur. Vigilare = “ to be awake, to watch," and wiUi 
an accusative “to pass in watching, to pass sleeplessly." 
Trans., “ Sleepless nights were passed." 

Per metum, “ Owhig to (their) fear." 

Vigiliam morhue sequebatur. “ Illness followed the sleepibaa- 
ness ; ” we should express an idea like this passively, 

“ sleeplessness was followed by illness.” 

Imdgo. “ The apparition." 

Longiorque, etc. This sentence is rather difiioult. The order 
is Umgior timer causa timons erat, “ their fear being pro- 
longed (lit., longer) was the cause of (fresh) fear," (.e., 
their imaginations increased their alarm. 

Deserta, supply est ; the auxiliary verb swm is ctften omitted, 
of. suspecta below 

Damnata solUudine “ Condemned to solitude,’* JDamno, to 
condemn, takes a dative or ablative of the punishment 
Tota. “ Wholly " : adjective used as adverb. 

ProeoribelMtur. “ Advertiaed." As in Bngland, houaea to let 
had a bill (tUulus) put on them, and people vfehiiig to 
hire had to go to ^ agent to inquire the prioe (dt. 
audUo prSHo belowX 



OOMIOSBCUL BOTAKY. 

Smt^f ItKtfodaos two ebuM, 

Tffaut,^ ** In oaiie nn^ptme witbed ^her,*’ etfs. 


jmimodiititM, Wcheturof aOreek of ihlaiwme whowBS tutor 
^ tlie En^ror Augoatut ; if thia is the man, the in- 
ddeat must have happened about 46 B.G. 

UgU, Thia word, as well aa moat of the verba that follow, ia 
the ** historic pveaent," i.e., tlie pireaent tense ia used to 
describe a past event as if it were actually going on 
now. 

Jmmo. Nay wither ’’ linplles something contrary to ex- 
pectation. 

key to translation from CICERO (p. 876). 

Generally speahing, there is only one means of avoiding 
and one means of guarding against all these defects and dis- 
advdntoges, namely, that men should not begin to love 
too soon, or have unworthy objects Now, those men are 
worthy of friendship who have in themselves some reason 
for attracting affection. A class that is rare I And indeed 
all glorious things are rare, noi is tliere anything more dif- 
ficult to find than that which is in its own kind perfect 
in every part. But most men do not recognise any good in 
human afl]&irs, except what is profitable , and (in the case of) 
friends, as (hi the case of) cattle, they love tliose most of all 
from whom they hope they will gam the greatest advan- 
tage ; so they lack that friendship whicli is most fair and most 
natural, sought for by itself and for its own sake, and they do 
not take themselves as an example of how good and how great 
this force of friendshli> is For every man loves himself, not 
that he may derive any profit from himself for his own affec- 
tion, but because each man is dear to himself by himsolf And 
unless this same principle be transferred to friendship, a true 
friend will never be found , for such a one is he who is, as it 
were, a second self. But if this ajipears in beasts, whether 
of the air, of the water, or the field, whether tame or wild 
—namely, firstly, that they love themselves (for that feeling 
18 bom alike m every animal), then that they seek and long 
for annuals of the same kind, to which tliey may attach 
themselves (and this they do with longing and some re 
semblance to human love), how much more naturally does 
this happen m the case of a man, who both loves himself 
and seeks another whose soul he may so combine with his 
own that he may almost make one soul out of two ! 


COMMERCIAL BOTANY OF THE 
NINETEENTH CENTURY— VII. 

[Conilnited from Vol. Ill , p 358.] 

DRUGS (continved) 

Nepal and Bengal Cardamoms (Amomuvi mh- 
ulaturn ). — Though it is well known that the bulk of 
the cardtunoms of commerce — namely, those grown 
in Soui^hem India — are the produce of Elettcuria 
ca/rdanummi^ the sources of some of the other 
kinds are by no means definitely settled. Those 
known as Nepal and Bengal cardamoms, the latter 
of which were supposed to be the produce of Amo^ 
mum aromoHoumy were proved, together with those 
of Nepal, by Dr. King* of the Calcutta Botanic Gar- 
den!, in 1,877, to be obtained from Amamum mhula- 
ttm, Jt is interesting also to learn from the same 
authority that the fruits of the true Amomtt/nt 
of Bozhurgh, which were doubtless in 
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the Indian markets in his days, are now unknown 
in oommeroe. 

Black Snake Root, or Black Cohosh (CtmU 
ei/ugamoem 0 sa).~-A perennial herb common in the 
woods of Canada and the United States. The roots 
were first introduced into medical practice in 
America in 1823, and into England about 1860. It 
is administered in the form of a tincture in rheu- 
matic affections, and is used also in dropsy, phthisis, 
and in chronic bronchial affections. 

Rhatany Root (Kramena triandra). — A woody 
branched shrub about a foot high, belonging to the 
natural order PolypaletBy native of the sa^y de- 
clivities of the Bolivian and Peruvian Cordilleras. 
The root is gathered chiefly to the north, north- 
east, and east of Lima, and also in the northern 
part of Peru. Rhatafly root is a powerful astrin- 
gent, but is not much used at the present time in 
this country. It first appeared at a London drug 
sale at the commencement of this century, and 
formed part of the cargo of a Spanish prize. It 
was first described in the Medical and Chinwgieal 
Metnew in 1806. 

Buchu {Baroivia crmulatay B, serrati* 

foha, and B. betuhna). — These are all shrubby 
plants, natives of the Cape of Good Hope. Buchu 
leaves are chiefly administered in diseases of the 
urmo-genital organs ; and were introduced to the 
medical profession of London in 1821. The plants 
belong to the natural order Butacece. 

Bael Fruit {jEgle Mannelos) — A widely spread 
Indian tree of moderate height. It is held sacred 
by the Hindoos, and is often planted in the neigh- 
bourhood of temples. It belongs to the natural 
order RutaceWy and is a close ally to the orange, 
which fruit it much resembles Though it has long 
been known in India as a remedy for dysentery and 
diarrhcea, it was not till about the year 1860 that 
it began to attract attention as a medicine in 
Europe. 

Quassia Wood {Picrcena exoeUa). — A tree of 
60 or GO feet high, belonging to the natural order 
SimarubesB. It is common in Jamaica, and is also 
found in Antigua and St. Vincent’s. Quassia wood 
was originally derived from Qxmma ama/ra^ a tree 
botanicily allied to that under discussion, and a 
native of Panama, Venezuela, Guiana, and Northern 
Brazil ; but in 1809 it was superseded by the wood 
of Picrcpna exoeUay which is k tree of much larger 
size, and more abundant. The wood is used as a 
stomachic and tonic, and is usually seen in the 
druggists’ in the form of chips or turnings. The 
bitter cups, which were common a few years ago, 
and which gave a bitter draught by allowing 
water to stand in them for a short time, were turned 
out of this wood. Quassia has a ^lightly narcotic 
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effect ou the hi^et animalfi, but is poisonous to 
flies. 

Rohun BiJUC {Soymida febrifuga).---^, large tree 
“xd Oehtral and Southern India, belonging to the 
natural order MeliaoesQ. The bark is used in India 
as an astringent tonic and antiperiodic, in inter- 
mittent fevers, general debility, diarrhoea, and in 
the advanced stages of dysentery. It was sent by 
Roxburgh to Edinburgh at the end of the last 
century, for trial, and was introduced into the 
Edinburgh Pharmacopoeia in 1803, and into the 
Dublin Pharmacopoeia in 1807. 

Oowhagb OB Oow-ITCH (^ M'ltcuna pruriens ).— 
^ A strong climbing, leguminous plant, common 
throughout the tropics of India, Africa, and 
America. It produces a large number of pods 
from 2 to 4 inches long and about half an inch 
wide. They are slightly curved, of a dark brownish 
colour, and thickly covered with stiff sharp hairs, 
which are easily detached from the valves, and 
penetrate the skin, causing an intolerable itching. 
These hairs have long been known as a vermifuge ; 
and in this country began to attract attention at 
the latter part of the last century. As a drug, 
cowhage was introduced into the Edinburgh 
Pharmacoposia in 1783 and into the London 
Pharmacopoeia in 1809. It is now seldom used in 
European practice. 

Wild Rlaok Chbbby Babk (Prunus serotina ). — 
A plant of variable habit, widely spread over North 
America, forming a shrub in some localities, and in 
mmre favourable situations growing to a height of 
60 feet. It belongs to the natural order Rosaceas. 
The bark has a high reputation in America as a 
mild tonic and sedative, and was introduced to 
notice in this country in 1863, but is not much 
used with us in medic.d practice. 

Chebby Laubel Leaves (Prtmns LaurO ’ Cerastis ), 
— This well known evergreen shrub thrives well with 
us, and in other countries where the winters are not 
severe. It is a native of the Caucasus provinces of 
Russia, North-western Asia Minor, and Northern 
Persia, and has been introduced on account of its 
ornamental appearance to all the more temperate 
parts of Europe. The leaves, cut up and distilled 
with water, yield bitter almond oil and hydro- 
cyanic acid. They are used for making cherry- 
laurel water, and were introduced to the British 
Pharmacopoeia for this purpose in 1839. 

Oajuput Oil (Me^leiwa Zeitoadendrmf var. 
minor ): — This is a large myrtaceous ti*ee, abundant 
and widely spread in the Indian Archipelago and 
Malay Peninsula. The oil, which is obtained from 
the leaves by distillation, is chiefly prepared in the 
island of Bouro, one of the Moluccas. It first made 
its appearance at Amsterdam about 1727, was ad- 


mitted to the Edinburgh Phartoaoc^KBia in 11B8» ^ 
but does not appear to have become an af^(de of 
commerce with us until 1813. It is ufod externally 
as a rubefacient, and occasionally given internally 
as a stimulant and diaphoretic. 

Gambieb OB Tebba Japonica (^Uncaria Oamh^ 
ier ), — The plant yielding this substance is a strong- 
growing climber, belonging to the natural order 
Rubiaoese, and native of the countries bordering 
the Straits of Malacca. It is also grown in Ceylon. ' 
For commercial purposes plantations were fwmed 
for its cultivation in Singapore so far back as 1819, 
and at the present time is grown there On a very 
large scale. Gambler is prepared by boiling the leaves 
and young shoots in water in an iron pan, after which 
the decoction is evaporated to the consistence of a 
thin syrup, when it is poured into buckets and sub- 
mitted to a kind of churning action, when it becomes 
thick and sets into a mass resembling a soft yellow- 
ish clay, which is put into square boxes and cut into 
cubes, and dried, when it is ready for exportation. 

It was first brought to notice in this country about 
the year 1807, and is used medicinally as an as- 
tringent. It is also largely used in dyeing and 
tanning. 

Indian Tobacco {Lobelia inflata ). — An erect 
annual or biennial herb, 9 to 18 inches high, widely 
distributed over the Northern United States. The 
plant belongs to the natural order Campanulacese. 
The dried herb is imported into this country in 
pieces of varying sizes, and compfessod into oblong 
packages. In moderate doses it is a powerful emetic, 
but in large doses it acts as an acro-narcotio poison. 

It is administered in spasmodic asthma. Its pro- 
perties have long been known in America^ but it 
was not till about 1829 that it was introduced to 
England. 

Chibetta {Smertia ohirata ). — An annual herb 
belonging to the natural order Gentianese, and 
native of the mountainous regions of Northern 
India. The whole plant possesses a strong bitter 
taste, and has long been held in high repute by the 
Hindoos as a tonic. About 1829 it began to attract 
some attention in England, and was admitted to 
the Edinburgh Pharmacopoeia in 1839. It is 
a pure bitter tonic, without aroma or aatringency, 
and is used in this country chiefly in the form of 
tincture. It is also said to be used, in the place of 
gentian, to give flavour to the compound cattle foods 
now so general. 

Belladonna ob Deadly Nightshade 
Belladorma ), — This well known herbacsoous plant is 
very widely spread, not only in this country but also 
through Central and Southern Europe, Caucasia, 
and Northern Asia Minor. The rpots are « chiefly 
used for the preparation of atropine, employed in 
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for diktipg Hie papil of the eye» and 
for a liniment for neumlgio pains ; for this 

pnrt^e it was introdaoed about 1860. The leaves 
were introduAd into the liondon Pharmaeopoeia in 
1808, for the preparation of eztraots and tincture. 

Bbbjbbbit OB 0 BBKNBBABT Babk (Neotcmdra 
JBodUH').-^A large hard- wooded forest tree of 
British Guiana. The thick bark'contains an alkaloid 
known as and has been recommended as 

a bitter tonic and febrifuge ; it first attracted at- 
tention about 1836, and the alkaloid was further 
examined in 1843. The supply of Greenheart bark 
to the English market is very irregular. 

Matioo {Piper angttitifohum). — This is>a shrub 
belonging to the natural order Piperaoeas, native of 
Bolivia, Peru, Brazil, Venezuela, and New Granada. 
3fatioo, as seen in commerce, consists of the 
broken and compressed leaves, which are very thick 
and very rough on the surface ; they have a plea- 
sant, somewhat pungent odour, and a bitterish 
aromatic taste. They are used either softened in 
water, or reduced to a powder, to stop bleeding, 
and an infusion prepared from them is also ad- 
ministered for internal haamorrhage. They come 
by way of Panama in bales or serons. 

Matico was first brought to notice in this country 
by a Liverpool physician in 1839. 

Though the source of Matioo is generally be- 
lieved to be the plant mentioned above, the leaves 
of other allied species no doubt are often mixed 
with them. Thus, at the close of the year 1888, 
a consignment of Matico leaves reached the London 
market, which proved to be derived from Piper 
Mamdoni, 

Laboh Babk {Larix etiropea), — The bark of this 
well-known tree, which has been known for a very 
long time to possess astringent properties, and is 
in consequence used for tanning, was first brought 
to notice in this country in 1868, as a stimulating 
astringent and expectorant. It is used chiefly in 
the form of a tincture. 

Abbca OB Betel Nuts {Areca Catechu'). — This 
is a palm growing to a height of 40 or 60 feet, 
with a straight smooth trunk from one to two feet 
in circumference. The tree is probably a native of 
the Malayan Archipelago, where it is also culti- 
vated as well as in the warmer parts of the Indian 
Peninsula, Ceylon, and the Philippine Islands. The 
seeds of this palm, which are known as Areca nuts, 
ate about the size and appearance of a small nut- 
meg, somewhat flattened at the base, and like the 
nutmeg, they are ruminated or marked throughout 
their substance by dark irregular lines. They 
possess astringent properties, and are held in high 
repnte among As^dios as a masticatory as well as 
for stx^migthmxing the gums and sweetening the 


breath. It has attracted some attention of lata 
years as a taenifuge for the expulsion of tapeworm, 
given in doses of from four to six draohms in milk, 
and has been used in this country for this pmpose 
since 1867. 

Indian Poke-boot ( yeratrum einits).-— A plant 
belonging to the natu^ order Liliaceas, and oOm* 
moq in swamps and low grounds from Canada to 
Georgia. The purgative and antiscorbutic proper^ 
ties of the plant have long been known in North 
America, and in 1862 the roots, or more properly 
the rhizomes, were introduced into this country' 
as a cardiac, arterial, and nervous sedative, 

CoLCHiouH Seeds {Colehioum ^utminale).-^k 
well-known liliaceous plant in meadows and pas- 
tures in this country, as well as over a large portion 
of Middle and Southern Europe. The oorms are 
the source of the specific known as wine of Ool- 
chicum, and have been used in medicine from early 
times. 

In 1820 the seeds were introduced into medical 
practice on account of their being said to have a 
more certain action than the corm, and were in- 
troduced into the Pharmacopaia in 1824. 

NEW DRUGS. 

To gfive a complete list of the new remedies that 
have been brought to the notice of the British 
pharmacist during a comparatively recent period 
would occupy much more space than would 
justifiable, for scarcely a week now passes without 
the appearance of a note on some novelty in the 
pages of the Medical and Pharmaceutical jour- 
nals. It will therefore suffice to enumerate only 
those to which most attention has been given, such 
as those which have already come into use, or 
which promise to become established medicines. 
Those which are enumerated below are classified 
in alphabetical order of their scientific nomen- 
clature. 

Abrus preoatoTivs. — A common tropical plant 
belonging to the natural order Leguminossa, well 
known for its small globose scarlet and black seeds, 
which are used almost everywhere in the tropics 
for making necklaces, bracelets, and other orna- 
ments, as well as for weights by the diamond 
merchants in India. These seeds began to attract 
attention in 1882, having b^n experimented with 
on the Continent in the treatment of ophthalmic 
diseases under the name of Jequibitt. In Egypt 
they are occasionally used as an article of foo4 
and are harmless, but powdered and introduced 
beneath the skin they rapidly produce fatal effects. 
The poisonous action is due to the presence * of 
ahrine, which is rendered inert by heat, and is 
closely allied to albumin In composition. It is 



48 


THE KSW POPULAR EDUCATOR. 


obtainable alao from the roots and stem of the 
plant. This plant has reoently become known as 
the weather plant. 

AUtonia iehalarU.^A tree 60 to 80 feet high, 
widely diffoaed in India, Africa, and Australia, and 
belonging to the natural 
order Apooynacee. The 
bark is powerfully bitter, 
and is used by the natives 
of India in bowel com- 
plaints. Under the name of 
Dita bark, it began to at- 
tract attention in this 
country in 1876 as a most 
valuable antij^riodic and 
tonic. 

An allied species, A. oon- 
9tr%cta^ a native of Queens- 
land and New South Wales, 
and known as the Queens- 
land Fbveb Babk, where 
it has had a reputation for 
some time, has also been in- 
trocluoed since 1878, and 
used as a tonic and febri- 
fuge, 

Andira a/ra/roha.—VvAet 
the name of Goa ?owdbb, 
aanbstance was introduced 
in 1874 to the notice of 
pharmacists as a cure for 
ringworm and other skin 
diseases. The drug was 
imported into the London 
and Liverpool markets from 
Bahia, and consisted of 
lumps of a yellowish substance, composed partly 
of powder and partly of pieces of wood. For some 
time its botanical source remained unknown ; 
specimens of the plant were, however, afterwards 
received, which led to its determination as above. 

The active principle of the drug, called Chryso- 
phanic acid, soon obtained for it a reputation in 
the cure of the diseases referred to, and the drug is 
still included in the chemist’s trade lists. 

A$pido9perma Quehraoho^hUmco , — A tree, native 
of the Argentine Republic, and belonging, like the 
last, to the natural order Apocynaceje, furnishes the 
Qnebracho-blanco or White Quebracho bark of com- 
merce. It is used in various forms of dyspepsia, 
bronchitis, phthisis, etc., and was introduced to the 
notice of English pharmacists in 1879. 

Cawndbii indioa , — The common Hemp is well 
known to be valuable for two distinct economic 
uses, namely, when grown in cool countries it is 
valued for its fibre, and when grown in hot countries, 


iat the resin which is secreted all over the plant. 
In India and other tropical countries, this isanmoh 
used under the names of Bhang, consisting of^tbe 
dried leaves and slender stalks ; Cbnjk, the flower- 
ing or fruiting shoots ; and Churrus, the resin itself. 

The introduction of the 
Indian drug into European 
practice is chiefly due to 
experiments made in Cal- 
cutta by Dr. O’Shaughnessy, 
in 1838-39. 

Ca/rica papufa. — The 
Papaw tree has always had 
a peculiar interest attached 
to it, in consequence of the 
statements of travellers that 
It possessed the extraordi- 
nary property of rendering 
tough flesh tender by merely 
hanging the freshly killed 
meat amongst the foliage of 
the tree. In the ** Natural 
History of Jamaica,” Browne 
says that meat is quickly 
made tender by washing it 
with water mixed with 
Papaw 3 uice, and if left in 
the water for ten minutes, 
the meat will fall to pieces 
or divide into shreds during 
the process of cooking. No- 
thing like real attention was 
given to this important pro- 
perty till about 1878, since 
which time it has received 
considerable notice at the 
hands of chemists and the medical profession, not 
only in this country but in Europe generally, in 
the treatment of dyspepsia, diphtheria, etc The 
native country of the plant is supposed to be the 
warm part of the American continent, but it is now 
widely scattered in tropical countries in both hemi- 
spheres. The fresh fruits are generally cooked and 
eaten as a green vegetable in the countnes where 
the plant grows. 

CiwiamodmdTon cortioosum. — Under the name 
of Red Canella, Mountain Cinnamon, or Falbb 
W iNTEB’s Babk, the bark of this tree has been long 
known for its stimulant, tonic, aromatic, and anti- 
scorbutic properties. It is a small tree, 10 to 15 feet 
high, but sometimes growing to a height of 90 feet. 
It is confined to Jamaica; and though the bark l^as 
been well known for so long, the plant remained 
ondescribed till about 27 years ago. Plan^ have 
been in cnltivation in the RoyAl Gardens, Kew^ 
and in the Gardens of the Royal Botanical Society, 
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Hegent’8 Park, for aomd ftatn, and flowered for the 
'first tine at Bag^^i Park in 1874. 

Ofla aeUnUnata, — This tree, which grows to a 
heigfit of abdht 40 feet, is a native of the West 
Coast of Africa, between Sierra Leone and the 
Congo, and belongs to the natural order Ster- 
onliacese. The seeds, several of which are contained 
in a fleshj fruit, four to six inches long, are the 
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well known Kola-nuts of West Africa, where 
they are extensively used for satisfying the cravings 
of hunger and enabling those who eat them to en- 
dure prolonged labour without fatigue. Powdered 
they are used to clarify stagnant water, which is 
said to be thus rendered agreeable to the taste. 
The trade in Kola-nuts is one of great importance 
in the Gambia and at Sierra Leone, and of late 
years it has spread to Central Africa, and also to 
the African shores of the Mediterranean, as well as 
in the West Indies. In view of its probably becom- 
ing an important plant for cultivation in tropical 
countries, a number of plants were propagated at 
Kew in 1880, and distributed to Calcutta, Ceylon, 
Demerara, Dominica, Sydney, Mauritius, Zanzibar, 
Java, Singapore, and Toronto ; so that at the pre- 
sent time the nuts are produced in other countries 
than Western Africa. Indeed, five or six years 
ago it was reported from Jamaica that if a demand 
should arise for them in this country, they could 
be shipped thence to the extent of several tons a 
yeat. The suitability of the West Indies for the 
cultivation of Kola-nuts was well exemplified by 
the exhibits of fruits and seeds in the Colonial and 
Indian Exhibition of 1886, which were very fine, 
especially those grown In Grenada. Notwithstand- 
ing, however, that Kola has occupied the attention 
of Englishand Continental chemists and pharmacists 
for sevezal years past, and important properties 

te 


and uses have been assigned to it— notably that of 
restoring the nerves After a too free use of stimulants, 
and as an ingredient in the preparation of cocoa and 
chocolate, by which the strengthening power of those 
beverages is said to be considerably increased, so 
that a woricman can, on a single cup taken at break- 
fast-time, go on with his work through the day with- 
out feeling fatigued — no great demand has up to 
the present time arisen for it. The Kola-nut plant 
has been in cultivation in this country for some 
years previous to 1868, in which year it flowered 
for the first time at Kew. 

Colubrina reolinata . — The bark of this plant, 
under the name of Magee Babk, began to at- 
tract some notice in this country as a medicine 
about 1885, in consequence of its being largely 
used in the West Indies in the preparation of a 
stomachic drink. The plant is a native of South 
America. 

Copemieia oerifera — This is the Wax Palm or 
Oabnauba of Brazil, the roots of which are said to 
have diuretic properties, administered in the form 
of infusion, decoction, or fluid extract. The in- 
fusion has an agreeable and slightly bitter taste, 
and an odour somewhat resembling that of Sarsa- 
parilla. It was introduced to notice in 1876, but 
is now but little heard of 

Cyhigtax a/ntisyphilitica . — The leaves of this 
plant under the name of Caboba are used ip 
Brazil as one of the best alterative, diuretic, sudo- 
rific, and tonic medicines. Attention was first 
directed to it in this country about 1876. From 
the accounts which accompanied its introduction 
it would appear to be extremely useful in all kinds 
of syphilitic affections. 

IMoisia Hopwoodi . — The broken leaves of this 
plant, known as PiTUBi, have been used by the 
aborigines of Central Australia from an early 
period as a stimulating tonic, being chewed by 
them to strengthen themselves on long journeys 
or to increase their courage in battle. It was in- 
troduced to the notice of the medical world in 
1873 as a narcotic stimulant. 

JShicalyptus QldbvXus, Blue Gum of Tasmania, 
where, as also in Victoria, it grows over 800 feet 
high. Introduced in 1866, it has become very 
common in many parts of England, though, with 
the exception of Cornwall and the West of Ireland, 
it cannot stand the winter without shelter. In the 
south of Europe it has become familiar, and has 
been largely planted in malarial districts in Italy, 
as, on account of its rapid growth and antiseptic 
exhalations from the leaves, it is said to absorb 
the moisture from the ground and purify the air. 
The leaves have a bitterish, pungent, oamphora- 
oeous taste and smell, due to the presence of a. 
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volatile oil. They have been recommended as a 
remedy in fevers. The oil di^illed from them is 
tonic, stimulant, and antiseptic. It has been used 
eittemally as a rubefacient, also in perfumery for 
scenting soaps, and internally in bronchial and 
diphtheritic affections under the name of Euoa^ 
lyptol. The resin of this species and that of 
miygdalina forms Australian Kino. 

Miphwhia Drumnumdii. — A prostrate or diffused 
much-branched plant of Australia. An alkaloid 
contidned in this plant called Brmnm has been 
discovered and applied within the past year as 
a local ansssthetic. 


FRENCH.— XIX. 

[Continued from Vol. III., p. 853.] 

Formation of the Feminine of Nouns. 
Nouns referring to persons and animals generally 
alter their termination in the feminine. 

Many nouns form their feminine by adding e 
mute to the masculine, whether the latter ends 
with a consonant or a vowel 


Maacuhne. 

Votsin, neighbovr. 

Oura, hear. 

Marquis, margms. 

Ami, friend. 

Mahometan, Mohammedan. 
Marciiand, mei chant. 


Feminine. 

Voisme. 

Ourse. 

Marquiae. 

Amie. 

Mahnm^tane. 

Marchande. 


Present Participle, Mcuculine. FminHu, 

Demandant, Dainandeur, applioanU, Demaodeuse * 

Vendant, Vendeur, mltr. Yendeuse. 

Devinant, Devineor, one who gueme, Devineus^. 

c 

When demmdeuT has the legal signification of 
plaintiff, its feminine is demamdereBie. 

Nouns ending in x form their feminine by 
changing x into 8 and adding e ; those ending in 
/ cliange it into v and add e : — 


Masculine, Feminine, 

l^poux, husband. l^pouM. 

Veuf, widoufer. Veuve, 

Chartreux, Carthusian. Chartivuse. 

Oueux, beggar, ragamuffin. Gueuae. 


Nouns ending in •m, •et, •at, double the last 
consonant, and add e : — 


Masculine. 
Pariaien, Parisian. 
Chion, dog. 

SnJet, subject. 
Vignerou, vine-dreaser. 
Lion, lion. 

Sot, fool. 


Feminifie, 

Panaienne. 

Chienne. 

Siuette. 

Vigneronne. 

Lionne. 

Sotte. 


In the same way paysan and chat form their 
feminine. Thus : — 


Masculine 
Payean, peasant. 
Chat, cai. 


Feminine. 

Payaanne. 

Chatte. 


Others form their feminine by adding to the 
masculine either e mute or a syllable ending in e 
mute (such as •ine, Ade, etc.), with or without the 
dropping of the whole or a part of the masculine 
termination . — 


This is the most general method of forming the 
feminine. 


The following form their feminine by adding 
with or without a modification of the masculine 
ending:— 


Masculine. 
Dieu, a god. 

Devin, a soothsayer 
Lerron, a thUf. 
Pair, a peer. 

Duo, a duke. 


Feminine. 

D^sae. 

Devineresae. 

Larronnesae. 

Pairesse, 

Duchease. 


Nouns ending in -teur (not derived from present 
participles) form their feminine by changing -mr 
into •Hoe : — 


Masculine. 
Accuaateur, accuser. 
Arabaaaadeur, ambassador 
Bienfiiiteur, benefactor. 
Acteur, actor. 

Debiteur, debtor 
Tuteiir, guardian. 
Conducteur, conductor. 


Feminine. 

Accuaatrice. 

Aiiibaasadrioe. 

Bienfaitrice. 

Actrioe. 

D^bitrlce. 

Tutrice, 

Conductnee. 


Masculine. 

Czar, Czar. 

H^roa, hero. 

Sylphe, sylph. 

Doge, doge. 

Comuagnon, companion 
Vieillard, old man. 
Cochon, pig. 

Canard, drake. 

Poulaln, colt. 

Tauivau, hull. 

Mulct, mule. 

Loup, wolf. 


Feminine. 

Czarine. 

Heroine. 

Sylphide. 

Do^reaae. 

Compagne. 

Viellle. 

Coche. 

Cane. 

Pouliche 

Taure. 

Muie. 

Louve. 


Many have different forms for the masculine and 
the feminine i — 


Masculine. 


Feminine. 


P6re, father. 

Frire, brother. 

Oncle, unde. 
Oouvemeur, governor. 
Cheval, horse. 
Empereur, emperor. 
Roi, king. 

Serviteur, servant, 
B^Iier, ram. 

Sanglier, wild boar. 


Mbre. 

Soeur, 

Tante. 

Gouvemante. 

Jument. 

Imp^ratrice. 

Refne. 

Servante. 

Brebia. 

Late. 


Nouns ending in •eur, derived from present 
pexticiples, form their feminine by changing •r 
into -Be : — 


Prwent PartieipU. Masculine. Feminine, 

Ohantant, Chanteur, ztnger. Chanteuae. 

OhMaant, Choaaeur, hunter. Chaaaetiae. 

Pollaaant, Foliaseur, polisher. Pdlimeuiie. 

Debltont, D^biteutv newsmonger, D^biteuae. 


You will notice that here the French and English 
usage is the same. And that many of the words 
which in French have different forms for the 
masculine and feminine, have also different forms 
in English. 

Nouns expressing professions and trades generally 
carried on by men have no feminine : — 
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Ml 


Pdntre, painttr. MMccin, fjhyiician, 
tK’tt^iteur, teulptor ]6criv»!n, vrUer, Po6te, poet. 
Jmimmevur, pruikr. ]>ootour, dooton Auteur, awlfcor, etc. 

T^moin, ffitnes3; adversaire, advsrtary ; impos- 
teur, imjkfgtor; artisan, artisan; and pahisan, 
parUsm, have no feminine. 

When the nouns mentioned in the last two lists 


Mascvliiu. 

ICnohanteur, eitoftanta 
Pecheur, tdnmr. 
Vengeur, avenger. 


Bnchantereise. 

P4chen»ss«* 

VeugereMM. 


N.JB.-'Tht three following are law ienne 
Qailleur, Ueeor. BalUeresse. 

D^endeur, defendant, D^fenderesse. 

Vendeur, veTtdor. Venderesse. 


are used in reference to females, the words depend- 
ing upon them remain in the masculine . — 


Cette dame est un bon peintre, un poete fameux, vn 4cnvain 
connii. Cette femme est un iinposteur, un faux t^moln. La 
prlnceeeeetait pour Juiun adversaire pcn^rcux. , 

Some nouns referring to animals have only one 
gender, either masculine or feminine — 


MaeouHne. 
Castor, beaver. 
ilcureuil, equirrel. 
l^l^phant, elephant 
Crocodile, crocodile. 
Vautour, vulture^ etc. 


Feminine 
Glrafe, giuxfe 
Pantile) e, panther. 
Hy^ne, hyena, 

Souris, mouse 
Peidnx, partridge, etc. 


To such nouns the words male or femelle is added 
when it fs necessary to mention the gender M/a 
iUj9hwnt femelle ; UTie girafe male. 


Chasseur, htmter, has another feminine, cltasset^ 
esse, which is only used in poetry ; and chanteur, 
singer, has also a second feminine, cmtatrice, which 
is applied to eminent professional singers. 

The feminine of bailli, bailiff, which was formerly 
spelt baiUif, is accordingly baillive. 

The nouns bigot, bigot ; cagot, hypocrite ; d4vot, 
devotee ; idiot, idiot, form their feminine regularly 
—a .a , by adding e : Bigote, cagote, ddvote, idiote. 

FOBMATION OP THE PLUBAL OP NOXJNS. 

The plural in French, as in English, is formed by 
the addition of ^ to the singular , — 

Singular. Plural. 

maison, house. mniBons, houses, 

ville, town. villes, towns. 


Exceptions to the Rules given above. 


Many nouns ending in « do not change in the 
feminine — 


Masculine. 

Un RuHse, a Russian. 

Un artiste, an artist, 

Un cainarade, a comrade 
Un ^leve, a pupil 
Un compatriote, a conipainot. 
Un esclave, a slave 
Un pupllle, a tvard, 

Un pensionnaire, a boarder, 
Un malade, a ski man. 

Un locataire, a tenant. 


Feminine. 

Une Rusae 
Uiic aitiste 
Une camurude. 
Une 616ve 
Une comiiatnote. 
Une esclave 
Une pupille. 

Une pensiounalre. 
Une malade 
Une locataiie. 


The following, however, which end in i or in e, 
add -sse in the feminine : — 


Masculine. 
Abb^, abbot. 

Ane, ass, 

Ohaiiomo. canon 
Comte, ear^, count. 
Bruide, druid 
HOte, ho^, guest. 
Hattre, master. 
K^i^, negro 
Pretre, priest. 
Prince, prince. 


Suisse, o Swiss. 
Tigpe, tiger. 
Twiltre, traitor. 


Feminine. 

Abbesse. 

Anesse, 

Chanoinesse. 

Comtense. 

Druidesse. 

Hdtesse 

Maltresse. 

N6^s8e, 

Prftrease. 

Princease. 

Proph^tesse. 

Suissesse 

Tigresse. 

Traitresse. 


This is the general rule, to which there are the 
following exceptions : — 

First Fxception . — Nouns ending in the singular 
with s, X, or z, do not change in the plural : — 


Singular, Plural, 

Eds, son. fils, sons. 

voix, voice. voix, voices. 

nez, nose. nez, iiohs. 

Second Exception . — Nouns ending in the singular 
with -au, -eaxi, -sw, and -aw, take x in the plural .— 


Singular. 
boyau, bowel. 
chapeau, hat. 
feu, fire. 
veeu, vow 

However, landau, landau, 
landaus. 


Plural 
boyaux, bowds, 
chapeaux, hats. 
feux, fires 
veeux, vows, 

forms its plural by biddings; 


Third Exception . — Nouns ending in -<w form their 
plural by adding s, except the following, which 
take X in the plural; — 


Singular. 
bijou, jewel 
caillou, peibble. 
chou, oahbage, 
genou, kneer 
mbou, owl. 
Joujou, plaything 
pou, louse. 


Plural, 
bijoux, jeivels, 
caiUoux, pebbles. 
choux, oaoba^ 
^noux, knees. 
niboux, owls. 
jonjoux, playthings, 
poux, lice. 


And ^hte,poet, which has a feminine. poHesse, that 
is rarely used. 

The following, although derived from present 
participles, form their feminine by changing ^ewr 
into •rice and *CTesse : — 


Masculine. 
Rxteutear, eamtUor. 
Inapeetsuri inspect. 
Inventsur, inventor. 
Petttonteur, pereeeutor. 


Feminine, 

Exdeutnce. 

Inspeotrice. 

Inventrlce. 

Psrs^cutrice. 


It is impossible to explain these two last excep- 
tions on any other ground than that of custom. In 
early times the spelling of French words was not 
governed by invariable rules. Instead of s mute, s 
or X was frequently written, and as French ortho- 
graphy became more precise, x was retained in the 
plural of some nouns, s m the plural of others. 
The consequence of this has been the confusion 
which exists to-day. It is important to remember 
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thi^ there ie no reeson in the nature of things that 
the plural of hijm/t should be while the plural 
of clou is oUm. Xt is only a matter of custom. 

Fmrt\ The following nouns ending 

in -oiZy change that termination into in the 
plural:* — 


Singular, 

ball, tooM. 
oorall, ootal. 
tnarnsL 

smipinUl, air-hole, 

■oos-ball, under-lecue, 
travail, labour. 
vantall, a leaf of a door. 
vitrall* itained glass window. 


Plural 
baux, leases. 
coraux, corals. 

6inaux, enamels. 

Boupiraux, air-holes 
BouB'baux, under-leases. 
travanx, laboun. 
vantttux, leaves of doors. 
vitraux, stained glass windows. 


Fifth Exoeptim . — The following nouns have two 
forms in the plural 

Singular. Plural. 

ail, garlic. aulx, ailB. 

pal, pale. paux, pals. 

The plonii of b^tall, oodtu^ is bestiaux ; and bsrcail, 
iheepfold, has no plural 


Siseth Useeption . — Nouns ending in the singular 
with -alf change that termination into -a/ux in the 


plural : f— 

Singular. 
gto^ral. general, 
oheval, horse. 
mal, evU. 


Plural. 

g^n^raux, generals. 
chevaux, horses. 
niaux, evils. 


In French the change from ^ to w is not uncom- 
mon. It may be seen in autre, paume, auhe, and 
heoAi, which correspond to the Latin alter, palma, 
alba, and bellum. The plural of oheval, and the 
rest, was once ohevaU, etc. This, in accordance 
with the change to which we have called attention, 
became cheva/U8 or ohevoAix. In modem French ux 
is almost always found instead of Is in the plural of 
these words. A few exceptions are given in a note. 

Ciel, aieul, travail, oeil, have two plurals : — 


Singular. 
del, heaven, dcy. 

(tester of a bed, 

^IroofafaquaiTYf 
\.climats. 
steal, ancestor. 
ateul, grandfiUher, 
travail, labour. 

travail, rmort cf a minister to 
the headcf the State, or cfthe 
heads of dsparimenls to min- 
isters; trave. 
ceil, eye. 


Plural. 

oieux, heavens, skies. 

testers of beds, 
skies of pictures, 
roqfs of quarries, 
climates. 
ateux, ancestors. 
aleuls, grandfathers. 
travaux, labours 
travails, reports of ministers to 
the head of the State, or of 
heads of d^rtments to min- 
isters; traves, 
yeux, eyes. 


N.JJ.— OBil is found in many compound words, in which case 
it forms its plural regularly 


osil-dfr-boeuf, oval window oeils^e-bceiif, oval windows. 
CBil>d6^at, oa£s eye (stone). oeils-de-chat, oafs eyes. 


♦ The other nouns In ail form their plural by adding s, viz., 
detail, detail; attlrail. apparatus; fan; goa« 

venudl, helm; portal]* portal : stoail, seraglio. 

tBal. taU ; callosity ; oamaTll, carnival ; 

isdal; nopal, nopal; senral* serval; areoz- 

S0ptioiu, and take an 5 in the plural 


PLtnuL OF Compound Nouira. 

When two nouns form a compound substantive* 
both take the plural ending ; — • 

Singular. Plural. 

chef-lieu, ehi^ place. chete-lieux, chief ploaes. 

lieutenant-colonel, lieutenant- lieutenants-edon^ Hsutei*- 

oolanel. ant-oolonele. 

When a compound norm is formed of two sub- 
stantives joined by a preposition, the first only takea 
the plural ending : — 

Singular. Plural. 

arc-en-del, rainbow. arcs-en-ciel, rainbows. 

chef-d'oeuvre, masterpiece. chefs-d'oeuvre, masterpisoes. 

The ‘words tatS-k-tatO, private conversation, and OOQi-A- 
l*kns, an incongruous discourse, remain unchanged in tha 
plural. 

When a noun and an adjective form a compound 
noun, both take the mark of the plural : — 

Singular. Plural. 

porte-coch6re, carriage-door. portes - cocheres, oarriagt - 

doors. 

basse-couT, poultry-yard. basses-cours, poultry-yards. 

Exception.— In the compound noun, nouvean-nk, 
first-born, the first component is invariable ; na 

nouvaau-n4, des nouvean-nis ; nne nonvean-ntar 
des noaveau-n^es. 

The mark of the feminine being left out in the 
adjective of compound nouns consisting of the 
adjective grand and a feminine substantive begin- 
ning with a consoncmt, that of the plural is alse 
omitted in the adjective : — 

Singular. Plural. 

grand’mfere, grandmother. grand'mferes, grandmothers. 

grand'messe, high mass. grand’messes, high masses. 

The words Monsieur, Sir, Mr., gentlemm f 
Madame, Madam, or Mrs. ; Mademoiselle, MisSr 
being each composed of a possessive pronoun and 
a noun, form their plural as follows : — 

Singular. Plural 

Monsieur, Sir, etc. Messieurs, Sirs, gentlemen. 

Madame, Madam, etc. Mesdames, ladies, etc. 

Mademoiselle, Miss, etc Mesdemoiselles, young ladies^ 

etc. 

In words composed of a verb, a preposition, or an 
adverb and a noun, the latter takes the form of th^ 
plural, provided, however, there is plurality in the 
idea:— 

Singular. Plural. 

passe-droit, injustice. passe-droits, injustices 

avant-garde, vanguard. avant-gardes, vanguards. 

Compound nouns of which the second word indi- 
cates plurality, take s in the singular and plural : — 

Singular. Plural. 

porte-cigaies, cigar-case. porte-cigares, cigar oases, 

porte-defs, turnkey. porte-defs, turnkeys. 

Words composed of two verbs, or of a verb 
joined to an adverb or a prepoBitkm* are invari- 
able • 
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IS 


Sin^fu^r, PiMral 

|Mk0B6>]mrtoat, wuUr-im, yam pwtout, magter-keyt. 
|ltar*boire, ooacIma^'gjH, pour-boire, 9 oaohman*$jit$, 

«» Noi$n8 which have no Plubal. 

The following classes of nouns have no plural, 
because they express an idea which must be sin- 
gular. This rule holds good in English as in 
French, and if you turn to the English lessons you 
T/ill find the matter cjlisoussed at length. 

(1) The nouns of metals considered in tl^em- 
selves : as, or, gold ; argent, siher ; plomb, lead ; 
4tain, pewter ; fer, iron ; onivre, coj}j)er ; vif-aigent, 
quioktilver, etc. 

(2) Aromas, such as, banme, haUam; enoens, 
moenee, etc. 

(3) The names of virtues and vices, and the 
names of physical and moral qualities : as, la 
^nnesse, youth ; la beauts, heoMty ; la bont4, good- 
ness ; le courage, oowrage 

(4) Adjectives used substantively : as, le beau, 
the beautiful ; Tutile, the useful^ etc. 


Nouns which have no Singular in the 


Arrhei, • 
Annales, 
Apw 
Arr^n^ea, 
Airfits (dtre 
aux), 
AssiseH, 
Broussailles, 
Cataoouibee, 
Oiseaux, 
Conflns, 
Denr^es, ) 
Vivres, ) 
Udconibres, 
Etiennes, 

Environs, ) 
Alentours, f 
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earnest money. 

Entraves, 

annals. 

Fian^ailles, 

charms. 

Funerailles, 

arrears 

Fruls, 

to be under 

Gages, 

arrest. 

Gens, 

assizes. 

Lunettes, 

bnishwood. 

Moeurs, 

catacombs. 

Houchettes, 

scissors 

Pierreries, 

confines. 

Pincettes, 

Pleurs, 

Semailles, 

provisions. 

ruins, rubbish. 

Ten^bres, 

new year’s pre- 

Tenailles, 

snUs. 

environs. 

Vitraux, 


diJflcnUies 

betrothing. 

fiamal, 

expenses, coats. 

wages 

people 

spectacles, 

manners, 

snnffers. 

jewels, diamonds. 

tongs. 

tears. 

seeding time, 
darkness 
pincers, 
window-gkus. 


Proper Names. 


THE ARTICLE. 

The article is a word prefixed to a noun, or to a 
word used substantively, to determine the extent 
of its signification. 

There are in French two sorts of 'articles— vi*., 
definite and indefinite. 

The definite article is le (the)^ for the masculine 
singular ; la for the feminine singular ; and les for 
the plural, both genders. 

The indefinite article is un (a or m) for the mas- 
culine, and une for the feminine. 

The definite article is subject to two kinds of 
changes * elision and eontraction. 

(1) Elision is the suppression of the letters s, a, 
which are replaced by an apostrophe [ ’ ] before a 
vowel, or an h mute; thus, 

Tesprit, the mind. instead of le esprit. 

Vamiti^, the friendship, „ la amitiA 

rhommp, the man, ,, le hoiiima 

rhtimauit^, humanity, „ la humanity. 

(2) Contraction is the union of the article le, les, 
with one of the prepositions d, de. Thus, we say 
by contraction : — 


au In re, fo the book, instead of 
aux fruits, to the fruits, „ 

All livre, of the book, „ 

des fruits, of the fruits, ,, 


4 le livre. 

4 les fruits, 
de le livre. 
de les fhiits. 


The contractions au. du are not used before mas- 
culine words commencing with a vowel ox aa. h 
mute, nor before feminine words . — 


4 rhomme, 
a 1 ami, 
de rhomme, 
de I’ami, 
a la femme, 
de 1 orange, 


to the man. 
to the friend, 
of the man. 
of the friend. 
to the woman, 
of the orange. 


The indefinite article must agree in gender with 
its nouns ; and when preceded by the prepositiou 
de, the e of the latter is elided ; — 


Proper names, when not used figuratively, are 
invariable, even when preceded by the plural ar- 
ticle, les * : — 

L’Bspagne s'honore d’avoir Spain prides herself on having 
produit les deux Senkque. given birth to the two Senecas. 
Raynouard, 

Leg Locke, las Montesquieu, les Looks, Montesquieu, J. J. Rmis- 
J. J Rousseau, en se levant uau, as they arose in Europe, 

en Europe, appel4r«nt les oailecl upon modern ncUions 

peuples model nes 4 la li- to dam their liberty, 
bertA Chateaubriand. 

When proper names are used figuratively, they 
take the form of the plural — 

La France a eu ses Cisars et France has had its Cceears and 
aes Pomp^ its Pompeys. 

That is— generals like Pompey and Csesar. 

Un coup d’oell de Louis enfan- A glance of Louis produced 
tait des Cbmeii2et. CorneUlee. 

Dbullb. 

That is — ^poets like Corneille. 

\ Often used by the French before the names of celebrated 
individuals. 


Masculine. 

un homme, a man 

d’un homme, of or from a man, 

4 un homme, at or to a man. 

Feminine. 

une femme, a woman, 

d une femme, of or from a woman. 

4 une femme, at ox to a woman. 

USstmie of the above ObservatioTis. 

le, before a masculine word, f commencing with \ 
la, before a feminine word, i a ocwisowawf. 1 

r, before a word of either f commencing wUh > tM 
gender, ( a vowel or h mute, I 

les, for the plural, in all eases, * 

du, before r masculine word, < commencing with 
de la, before a feminine word, ( a coneonant, 
de r, before a word of either j commencing with 
gender, \ avowdorhmute, 

des, for the plural, in all eases. 
au, before a mnsculine word, ( commencing with 
4 la, before a feminine word, ( a consonant, I 

4 r, before a word of either f commeiwinjf with > atotU>(hs» 
gender, XavowelorhmfuU, I 

aux, for the plural, in all eases. * 

un, before a masculine noun, 1 a. an. 
une, before a feminine noun, ) 
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d'un, before a roaiouline notm. > of or /rdm 
d’une. before a femltiine noun, } a, an. 
ft uiif before ft Tnaaculine noun, ) at or to a, 
ft une» before a feminine.noun, f an. 


U nftre et 2a mftre eoat au 
dftaeapoir. 

B. Dl St. PlIBRl. 

ramitift daiu noa ocvura verse 
ita bonheur paisible^ 

DskouerrER. 

Xlionneiir aux grands eceurs 
est plus Cher que la vie. 

CORVEILI B. 

Im fllles et Im gallons chantft* 
rent en clioeur. 

B DB Bt. PiEaaE. 

Bur Ub rives dn Oange on volt 
fleuiir r4bbne, Dblillb. 

La violette se cache thnide* 
luent au milieu deg flllcs de 
I'orabre Drliuzb. 

Lt remords se reveille au cri 
ds ta nature. 

Db Bblloy 

La moltid de$ humains vit a\u: 
dftpeni da fautre. 

Dbstouchrs. 


Th$ father and mother are in 
despair. 

Friendship fours a peaoeful 
happiness ir^ our hearts 

Honour is dearer than life to 
noble hearts. 

The boys and girls sang in 
oftonts. 

On the hanks of the Ganges m 
see the ebony in bloom. 

The violet conceals herself 
timidly in the midst of the 
daugMtrs of the shade. 

Remorse Uanused by the cry of 
nature. 

One half of manktixd lives at 
the ea^nse of the other. 


The Adjeotivb. 


L’A^lemagne est aussi peupl^e Oermawy is as 'populous Of 
qua la France. Voltaire France. 

A leur tftte est le chlen, superbe At their head stands the as 
antant qn' utile. Dglille. noble as, useful. 

' e ^ 

The relation or comparison of su^rioritj ez> 

presses a quality in a higher degree in one object 
than in another. This comparison is formed by 
placing plus, more, before the adjective, and qne> 
than, after it : — 

Lea actions sent plus slnc^res Actions art moie sincere thati 
gue les paroles words • 

Mllb dg Scudebv. 

Le pled du cerf est mieux &it The foot of the stag is better 
que celm du bosuf. formed than that of the o». 

Buppou 

The comparison of inferiority expresses a quality 
in a lower degree in one object than in another. It 
is formed by placing moins, less, before the adjec- 
tive, and qne, than, after it . — 

Le naufrage ct la mort sont Shipwreck and death are less 
morns funestes gue les plai- fatal than those pleasures 

sirs qui attaqueiit la vertu. which attack virtiie 
F6NELON. 


The adjective serves to denote the quality or 
manner of being of the noun. 

Adjectives are of two sorts : qv/ilifying adjectives 
and datermifnative adjectives. 

We call qvalifyvng a^eotites those which add to 
the idea of the object that of a quality proper to it : 
as, mitiit, noble; cooragenz, 

Betermiouvtive adjectives are those which add to 
the idea of the object a particular limitation 
or determination : as, quelqua, some ; tout, all ; 
woLtm, other ; mon, my ; aul, no ; vjol, one ; deux, 
tm. 

Qualifying Adjectives. 

These adjectives may express qualities* — 1. 
Simply. 2. With comparison. 8. Carried to a 
very high degree. Hence the three degrees of 
qualification: the positive, the comparative, and 
^e superlative. 

(1) The positive is nothing but the adjective in 
*it8 simplest signification : — 

Hoi, je BUfa ft Parii, iriste, At Parie I am sad, poor, and 

pauvre, reolue. Boileau. secluded. 

(2) The comparative is the adjective expressing 
a comparison between several objects. There is, 
then, between the objects compared, a relation of 
equality, superiority, or inferiority. 

In French, adjectives cannot be compared, as in 
English, by means of changes in the termination. 
With the exception of meilleur, better ; moindre, 
2sm ; pire, morse, all comparisons must be formed 
by means of adverbs. 

The comparison of equality expresses a quality 
in the same degree in the objects compared. It 
is formed by placing aussi, as, or autaat, oa muoh, 
before the adjective, and the conjunction qua, at, 
after it 


The adverbs aussi, autant, plus, and moim must 
be repeated before every adjective used in the com- 
parative degree in the same sentence . — 

II eRt grand et plus fort He is taller and stronger than 
que son frere, quoiqu'il Boit his brother, although he is 
plus jeune. younger. 

There are, as we have said, only three adjaotives 
which are comparative of themselves— -meilleur, 
better ; moindre, less; pire, morse. 

Meilleur, instead oiplus bon, which is never used 
in the sense of better : — 

II n’est meilleur ami ni parent ire have no better friend, no 
que soi-mfime. better relation than ourselves 

La Fontaine. 

Pire, instead oiplus mauvais, which may, however, 
be used . — 

Le remMe est parfois pire que The remedy is at timet worse 
le mal. Llnoblg. Ilian the evil. 

Moindre, instead ol plus petit, an expression also 
in use : — 

Ce n'est pas ^tre petit que Being leas than great is not 
d’etre moindre qu’un grand. being small, 

Botste. 

Mieux, bettbr; pis, worse; moins, less. The 
English words better, worse, less, are sometimes 
adverbs, and when they are so, should be rendered 
by the several words placed at the commencement 
of this paragraph. A practical way of determining 
the nature of these words in English is — 

(a) To change the word better into the expression 
in a better manner. If this change may be made 
without altering the sense, the word better is an 
adverb, and must be rendered by mieux ; — 

n lit mieux que Hon fo6re. He reads better (in a better 
manner) than his brother. 

{b) If you can change worse into in a worse meumer, 
it should be translated hy pis, ox plus mad 
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n or film ino2, qtio fOA ^ tmdt witm (in a wont 
uKutfitr) than hio^hrotker. 

you may aubotitute a mailer cummi 
or gwmtity ftil tbe word 2om, it should be rendered 
by mointi — 

n lit flwifu que son fthn. lie reads leu(a mailer amount) 
than kit brother. 

(3) The superlative, or third degree of qualifica- 
tion, expresses the quality carried to a very high, 
or to the highest degree. Hence there are two 
sorts of superlatives : the relative and the absolute. 

The superlative relative marks a very high or the 
highest degree relatively ; i.e., with comparison. It 
is formed by placing le, la, les, ; mon, ma, mas, 
my ; ton, ta, tes, thy ; son, sa, mb, his ; notre, nos, 
our ; votre, vos, ymr ; lour, lours, their, before the 
comparative of superiority or inferiority ‘ — 

Un bi«n()Eilt reQu eet Xa plus A Xienefit received it the most 
tacrie de toutos les dettes. sacred of all debts. 

Mme. Necker. 

La problt6 reconnue eat le plus Acknowledged probity it the 
tur de tons lee eerments most secure of all oaths 

Mme. I^ecker. 

The words le plus, le moins, must be repeated 
before every adjective : — 

Ce sent les livres les plus agr6- These books are the most agree- 
ables, Us plus universelle- able, the most universally 
ment lus, et les plus utiles. read, and the most useful 
B. DE Bt. Pierre 

The superlative absolute expresses also a very 
high degree, but, absolutely, without comparison. 
It is formed by placing before the adjective one 
of the words, tres, fort, infimvient, extremement, 
etc. • — 


(2) Adjectives not ending in e mute form their 
feminine by the addition of e /— 


Matonline, 

X7u garoon diligent. 

A diligent X)oy, 

Un hoinme poll. 

A polite man. 


Feminine., 
Une ftlle dUigente, 
A diligent girl. 
Une dame poXie. 

A polite lady. 


Exceptions 

First Exception . — ^Adjectives ending in -as, *el, 
•ell, -on, •et, •on, •os, ‘Ot, form their feminine by 
doubling the last consonant and adding e 


Masculine. Feminine, Masculine, Feminine, 

Gras, fat. Grasse. Muet, dumb. l(luettc. 

Cruel, crueZ. Cruelle Bon, good. Bonne. 

Vermeil, ruddy. Vormeille. Gros, big. Grosse. 

Chretien, Christian, Chrdtienne. Bellot, pretty Bellotte. 

Although ras, close-shaved, shorn, ends in -as, its feminine is 
rase. 


The following adjectives in -et, and all adjectives 
in -er, form their feminine by simply adding e, a 
grave accent being placed over the e preceding the 
final consonant . — 


Masculine. 

Complet, compute. 
Intomplet, incompUte. 
Concret, concrete 
Discret, discreet, 

Indiscret, indiscreet. 

Inquiet, uneasy. 

Secret, secret 
Replet, rejtUte. 

Dernier, last. 

Fier, proud. 

Premier, Jirst, 

Cher, dear. 

Tlie feminine of pr5t, 


Feminine. 
Complete. 
Incompl^ti}. 
Concrete. 
Discrete. 
Indiscrete 
Inquiete. 
beci ete. 
Replete. 
Deiniere. 
Fiere 
Premiere. 
Cheii 

reody, Is prdte. 


Second Exception .— ending in /change 
/ into V and add e in their feminine • — 


D y a i la ville, comine ailleurs, There are in cities, as elsewhei e, 
de fort sottes gens very silly people 

La BruyIsre. 

Je vous prle de croire que je I bey you to believe that you are 
ne aonge quA vous, et que my only thought, and that you 

vous m’etes extrdmement are extremely dear to me 

chere. Mme. de 8i;viaN6. 


Vif, lively, Vive Neuf, newly made. Neuve. 

Third JSirospfMW.— Adjectives ending in x form 
their femimne by changing x into s, and add- 
ing e 


Gender and Number of the Adjective. 


Heureux, happy. Heureuse. Vertueux, virtuous. Vertueuse. 


The adjective must assume the gender and 
number of the noun which it qualifies. 

The termination of the adjective varies according 
to the gender and number of the noun which it 
qualifies or determines : — 


Masculine 

Un homme prudent, 

A prudent man. 

Dea nommes prudents. 
Frudeut men. 


Feminine. 

Une femme prudente. 

A prudent woman 
Des femmes prudentes. 
Prudent umien. 


Rules for the Fobmation op the Feminine 


The following, however, do not conform to this 
rule — 

Masculine. Feminine. Masculine. Feminine. 

Doux, sweet. Douce. Prefix, pr^xed. Pr6flxe. 

Faux, false. Fausse. Roux, red-haired, Rousse. 

Fourth Exception . — Adjectives ending in •e\vr, de- 
rived from participles present by dropping •mt and 
substituting -etir, change the final r into •sc ; afl* 

Pres. Part Masculine, Feminine. 

flattanf, flattering. fUitUur. flatteuse. 

trompaiU, deceiving. trorapeur. troittpeuie. 


OP Adjectives. 

(1) All adjectives ending in e mute remain un- 
changed in the feminine 


Fifth Exception.-— Those ending in •Sriexir, also 
majeuT, mineur, vieilleugr, follow the general rule, 
that is, add e to form the feminine ; as, 


Masmdine. 

Un hOmme agriabk. 

An agreeime mkn, 
Un mnr solide. 

A gtrong wall. 


Feminine, 

Unc femme augredbU. 

An agreeable wofman, 
Une maison solide. 

A strong (well built) house. 


ext4iieur, exterior, 
Bupihrieur, superior, 
mi^eur, cf age, major, 
mineur, minor, under age, 
meiUeur, better, 


} 


make in the 
feminine 


f ext^rienre, 
J sup^irleure, 
< mqjeure, 

I mineura 
V melUeore* 
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Sixth Exoeption,-*l!hA following adjectives hav- 
ing two forms for the masculine, form their fem- 


inine as follows : — 

Maaculini, 
beau,* bel, 

fou, fol, 

mou, mol, 

nouveau, nouvel, 

vieux, viell. 


Feminine, 

bolle, hamUome. 

foUe, /oolUh, 

molle, eq/t, 

nouvelle, new, 

vieille, old. 


TRANSLATION FROM FRENCH. 

Paul de Gondi, afterwards Cardinal de Retz, was 
'born in 16U. Like hijs contemporary La Roche- 
foucauld, of whom he has given us a sketch, he 
was a member of the party of the Fronde. Though 
by profession an ecclesiastic, he could never ab- 
stain from political intrigues In 1662 he was 
thrown into the Bastille by Mazarin, and was after- 
wards confined in the Castle of Nantes. He 
managed to escape, however, and spent many yeari^ 
in exile. In 1679 he died His best known work 
is his M^moires,” from which we give an extract 
here. 

La Roohepoucauld. 

II y a toujours eu dCl je ne sais quoi en tout M. 
de la Rochefoucauld. II a voulu se m61er d’ln- 
trigues d^s son enfance, dans un temps oh il ne 
sentait pas les petits int6r^t&, qui n’ont jamais 6t6 
son faible, et oh il ne connaissait pas les grands, 
qui d’un autre sens n’ont pas 6t6 son fort. Il n’a 
jamais 6t6 capable d’aucune affaire, et je ne sais 
[Kiurquoi ; car il avait des qualit6s qui eussent 
supplee en tout autre celles qu’il n’avait pas. Sa 
VTie n-6tait pas 6tendue, et il ne voyait pas m6me 
tout ensemble ce qui 6tait h sa port6e ; mais son 
bon sens, et tr6s-bon dans la speculation, joint h 
sa douceur, A son insinuation et A sa facilite de 
mcBurs qui fut admirable, devait compenser plus 
qu’il n’a fait le d^faut de sa penetration. Il a tou- 
jours eu une irresolution habituelle ; mais je ne 
sais m6me A quoi attribuer cette irresolution. Elle 
n’a pu venir en lui de la feoondite de son imagi- 
nation, qui n’est rien moins que vive ; je ne la puis 
donner A la stArilite de son jugement ; car, quoi- 
qu’il ne I’ait pas exquis dans Taction, il a un bon 
fonds de raison. Nous voyons les effets de cette 
irresolution, quoique nous n’en connaissons pas la 
cause. Il n’a jamais ete guerner quoiqu’il fht 
trfes-soldat. Il n’a jamais ete par lui-meme bon 
courtisan quoiqu’il ait eu toujours bonne intention 
de retre. H n’ jamais ete bon homme de parti, 
quoique toute sa vie il y ait 6te engage. Cet air 

♦ The forms beau, fov, mou, nouveau, ajui vUuse, are used 
before words masculine beginning with a consonant or 
sounded h; and bel, fol, mol, nouvel, and vid before words 
nisscullne beginning with a vowel or silent h ; t.g,, un beau 
rhewtf, eepoir, vieU ami, vmuc pont, etc. 


de honte et de timidite que vous lui voyez dans la 
vie civile s’etait toume dans les afitaires & air 
d’apologie ; il oroyait toujours en avojir besoin r ce 
qui, joint A ses Maximee, qui ne marquent pas asses 
de f oi A la vertu et A sa pratique, qui a toujours M 
de chercher A sortir des affaires avec autant d’im- 
patience qu’il y 6tait entr6, me fait conclure qu’il 
eht beauooup mieux fait de se connaitrA et de se r6- 
duire A passer, comme il Teht pu, pour le courtisan 
le plus poli, et pour le plus honnAte homme, A 
TAgard de la vie commune, qui eht paru dans son 
siAcle. 


KEY TO TRANSLATION (p. 862). 

MEN AKD ANIMALS. 

There are varied species of men as there are varied spe- 
cies of animals . . . Ihere are birds which are only to be com- 
mended for their singing and their colour. How many parrots 
there are who chatter without ceasing, and who never under- 
stand what they say I How many magpies and rooks who are 
only made tame in ordei to rob 1 How many birds of prey who 
only In e by idunder 1 How many peaceful and quiet animals 
whose only use is to feed otlier animals 1 Tliere are cats, 
always on the watch, malicious and unfaithful, who make 
their paws like velvet , there are vipers whose tongue is ven- 
omous .... and there are owls wIiIlIi fear the light How 
many horses are there which we employ m so much work, and 
which we abandon when they are no longer of any use 1 How 
many oxen who work all their lives to enrich him who puts the 
yoke on them , of grasshoppers who pass their lives in sing- 
ing , hares who fear everything , swallows who always follow 
’ line weather , giddy and thoughtless cockchafers ; buttei'flies 
who seek the fire in which they will be burnt 1 How many 
hornets, wanderers and idlers, who claim to exist at the ex- 
jiense of bees 1 How many ants whose foresight satisfies all 
their wants 1 How many crocodiles wlio pretend to complain 
in order to devour those who are touched by their complaints 1 
and how many animals who are in subjection, because they 
do not know theii strength I 


GEOGRAPHY.— XIX. 

[Continued from Vol. Ill , p 340 J 

AFRICA {continued'). 

In the north-east are Egypt and Tripoli, more 
or less parts of the Turkish Empire {see Vol. III., 
p. 318) ; Tunis and Algeria, similarly connected 
with France {see Vol. II., p. 371) ; and Morocco. 
Morocco, estimated at 314,000 square miles, with 
a population of some eight millions, is under a 
Mohammedan military despotism. Fei [80], and 
Mequinez [66], in the north, and Morocco [60] in 
the south, manufacture leather, and Fez, red cloth 
caps. Tangxer on the Straits of Gibraltar, and 
Mogador on the west coast, are the chief ports. 

South-west of the Sahara are Sbnegambia, in 
eluding French Senegal (Vol. II., p. 371) and the 
British territories of Gambia and Sibbba Leone 
(Voh II., p. 144), with the Portuguese eettlemente 
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Blssao and Caaamania between them; mnoh 
mdepSndent territory inland ; and the negro 
feptd)]lc of 14bQ^ Libbbia, 14,300 square miles, 
with a population of over a million, including 
18»000 descendants of American slaves, was founded 
by Ainerican philanthropists in 1822. It was for- 
merly known as the Grain or Pepper Coast, from 


in the east, with Nttbia, to the north, in which 
the chief town is DmigcSa, on the Nile, and the 
Equatobiax Pbovinoe, chief town Oowh^EOiro, on 
the White Kile, all till quite feoently under the 
Egyptian Government, but now under the yha ljfa, 
the successor to the Mahdi. 

East of Senaar is the Italian protectorate of 



The Capitol, Washinotow. 


the export of grains of paradise and pepper. Palm- 
oil, rubber, ivory, and coffee are among the chief 
exports. Monrovia [3]. 

Along the north of the Gulf of Guinea eastward 
extends Upper Guinea, or the Ivory, Gold, and 
Slave Coasts, the former with the French colo- 
nies of Assini and Grand Bassam, the Gold 
Coast, British (Vol. II., p. 144), and the latter 
with the British settlement of Lagos, the German 
Toooland (jmc p. 64), and the native state of 
Bahomey, capital Abomoy. North of the Gold 
Coast is the native Ashantiland, capital Ooo- 
massio. 

East of Senegambia extends the Soudan, with 
the ^ negro states of Bambabba, capital Ssgo, 
Moassina, capital Timbuktu, and Gando, capital 
Boussa, where Mungo Park died, in the west, on 
the Niger; Sokoto, Adamaua, BobnU, capital 
Kuka, Bagibmi, and Wadai, in the centre ; and 
Dabfub, Kobdofan, capital £1 Obaid, and Sbnaab, 


Abyssinia {see Vol. III., p. 262), and south of the Gulf 
of Aden is the dry Somaliland, under Grerman 
protection, with the exception of the British ports of 
Zeylah and JBerbera, West of this the Gallas 
country extends to Victoria Nyanza, between 
which and the Albert Nyanza are Uganda and 
Unyoro. Zanzibar, an Arab sultanate, extends 
from Warslieik in lat. 2® 80' N. to CAPE DelQADO, 
at the mouth of the Romma River. Zaniibar 
[100], on an island, exports copal, ivory, cloves, 
etc. The northern part of the inland territory to 
Kilimanjaro, with the port of Mombam, is under 
British, the southern part, with Port Dwrrford^ 
under German protection. 

From Cape Delgado to DelagoaBay is the Portu- 
guese province of Mozambique (sss Vd. 111., p. 260), 
with the towns of Mozambique end, Sofala^ and QuilU 
mane at the mouth of the Zambesi. In the interior 
British missionaries have made a road between 
Lakes Tanganyika and Nyassa, at the south of 
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the Omhecticttit^ Ruitmy IkiUmare^ SfMquehama, 
Patam>ac^ and Savmnah each about 400 miles in 
length, and by the Alabama, flowing southward 
into the Gulf of Mexico. 

Climate md ProduetUmi. — The Arctic plain, un- 
protected from the north, is extremely cold, icy 
winds sometimes sweeping down even to the Gulf 
of Mexico. The Pacific coast is mild, the harbours 
of British Columbia never freezing ; but the Japan 
Chirrent not being as warm as the Gulf Stream, it is 
not so mild as corresponding latitudes in Western 
Europe. Similarly the climate of the Atlantic coast, 
thdhgh extreme or continental, is not so severe as 
that of Eastern Asia. The elevated region of the 
United States between long. 100^ and 120° W. is 
eubjeot to monsoon winds, but has its rainfall so 
largely intercepted by the mountains to the west 
as to be too arid for agriculture without irrigation. 
Round the Gulf of Mexico, which is bisected by the 
Tropic of Cancer, heat almost tropical prevails, and 
yellow fever is frequent. The West Highland is 
rich in precious metals : gold in British Columbia 
and California; silver in Nevada and Mexico. 
Copper is abundant near Lake Superior, and coal 
and iron especially in Pennsylvania and along the 
west of the entire Appalachian range. Pennsyl- 
vania also yields the chief supply of petroleum in 
the world. Timber is now most abundant in the 
south of Canada, where the hemlock-spruce is the 
most important species ; in the south-eastern 
United States, which yield pitch-pine; and in 
California, Oregon, Washington, and British 
Columbia, where the mammoth-tree and red- 
wood {Seqmld) and the Douglas fir are specially 
noteworthy. Wheat is cultivated on an enormous 
eoale, especially in the region of the Great Divide, 
and maize farther south ; the grape for wine-making 
and every variety of southern fruit, in California ; 
tobfmco, in most of the United States ; cotton, in 
those bordering the Lower Mississippi ; the sugar- 
cane, in Louisiana ; rice, in Carolina ; and oranges, 
in Florida. Mahogany, logwood, coffee, tobacco, 
sugar, rum, and ginger are, as we have seen, among 
the chief products of the West Indies and other 
tropical regions. The cod fishery off Newfound- 
land, and the salmon of the Columbia and Fraser 
Rivers, furnish important industries. The reindeer of 
the north was the only indigenous American animal 
yielding milk; but there are, especially in the 
north, a great variety of fur-yielding animals, in- 
cluding seals in Alaska, polar bears, grizzly bears 
in the Rocky Mountains, moose and beaver in 
Canada. The puma and the rattle-snake are 
characteristic. 

Political North America is politically 

divided between thirteen powers, which, with theh: 


areas, ratios to Great Britain, and populations, arc 
given in the following table ® 


Danish America, Including 
Greenland and some West 
Indum Islands (see Vql. 

Ill , p. 186) 

Bntisn Nortli America (see 
Vol.l.,p.76,audVol.lI.) 

United States 

Mexico 

Guatemala 

San Salvador 

Honduras 

Nicaragua 

Costa Rica 

Hayti 

San Domingo 

S]>anish West Indies, in- 
cluding Cuba and Porto 
Rico ^ Vol. III., T). 260) 
French West Indies, includ- 
ing Guadaloupe and Mar- 
tinique (see Vol II. p. 
871) 


Area In 
aq. miles. 

Ratio to 4 
GtBrit. 1 

"C-— 

Population. 

600,140 


48,780 

8.888,457 

44 

5,648,178 

8,687,790 

761,177 

41 

61,000,000 

Si 

1 

10,447,974 

40,774 

7,228 

42,658 

61,660 

19,986 

9,242 

1,427,116 

661,180 

481,917 

860,000 

218,786 

660,000 

20,696 


860,000 

46,770 

4 

2,806,893 

1,188 

A 

866,680 




I 

81 

98 

10 

7 

101 

01 

171 


60 


297 


THE UNITED STATES. 

Physical Featvres — The Federal Republic of the 
United States of America consists of forty-two 
“sovereign” states, a federal district, and five 
organised territories, occupying the central portion 
of North America from the Atlantic to the Pacific, 
or from long 67° W. to 124° 30' W., and between 
lat. 25° and 49° N., besides the outlying territory of 
Alaska in the extreme north-west of the continent, 
west of the meridian of 141° W., purchased from 
Russia in 1867. The Dominion of Canada forms 
the entire northern boundary of the main area, as 
we ha\e seen (Vol. II , p. 146). On the south the 
United States are separated from Mexico by an 
artificial line in the west passing some miles north 
of the Peninsula and QuJf of California, and in the 
east by the Rio Grande to its outlet into the Gulf 
of Mexico. The main area is estimated at 3,008,400 
square miles, and Alaska at 677,390. The coast- 
line is estimated at 13,200 miles, besides 3,620 
miles on the great lakes. Most of the general 
physical features of the country have been already 
described. More than half its area drains into the 
Gulf of Mexico, with a very low gradient, the head- 
waters of the Mississi 2 >pi being only about 1,600 
feet ; Pittsburg, at the junction of the Alleghany 
and Monongahela to form the Ohio, 2,000 miles from 
the Gulf, 700 feet ; St. Paul, in Minnesota, almost 
as far from the mouth, even less in altitude; 
St. Louis, 1,250 miles, 400 feet ; and Cai];o, 1,100 
miles, only 800 feet above the sea-level. Both the 
Eastern and Western Highlands consist of various 
chains en iehelon ; but the passes of the Reeky 
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J&fmteiiiif several of whieh are now traversed by 
raikoctU, are elevated, Whilst both San Francisco 
andifew Y(»:^ have a mean annual temperature of 
56^ Fahr.f the former has a summer temperature of 
60^ and a winter one of and the latter a summer 

one 76^ and a winter one of 86*'. In rainfall the 
country is divided into two almost equal portions 
by the meridian of 100® W. ; the eastern half having 
sufficient, the western half, at least as far as the 
western edge of the Cordilleras, being at least so 
arid as to necessitate irrigation. In the north- 
eastern (Jim ^Jngland) states sugar is obtained 
from the maple, and hay and potatoes are grown. 
In all states east of the Mississippi and north of 
the Ohio grain is largely grown, both maize and 
wheat, especially in Ulinou^ InAicma^ Ohw^ MiehU 
gwn^ Mi/nnewta^ and in lowa^ maize extending into 
MUiovH and Kamat ; and in the maize districts 
swine are largely fed. The south of Illinois, the 
chief prairie state, from the fertility of its rich 
black humus, is called ** Egypt.” Sheep are kept 
mainly in the north-central states, and cattle are 
fed west of the Mississippi. Tobacco cultivation is 
mainly south of the Ohio, especially in Kentucky 
and Vlrgmia ; cotton cultivation, entirely south of 
37® N. lat. ; cane-sugar, mainly in Louisiana ; and, 
as we have seen, rice in Carolina and oranges in 
Florida, California^ in addition to its wine and 
fruits, is a great wheat-producing state. Timber is 
mainly produced on the Sierra Nevada and Cascade 
ranges in the west, where it is shipped from Puget 
Sound in the north of Washington ; in Michiga/n, 
whence it travels by way of Chicago and Buffalo ; 
and in the pine-barrens of North Carolina. Among 
minerals iron and coal are the most valuable 
products of the republic, forming together five- 
sixths of the entire value of the minerals raised. 
Over 96 million tons of coal and 6 million tons of 
iron are now raised annually, more than half of 
which, together with most of the petroleum supply, 
comes from Pennsylvania^ one-third of which state 
is made up of coal-fields. Their output is about 
one-eighth of that of the world. This chief coal 
region extends down the west side of the Appala- 
chian range to Georgia and Alabama, and the total 
area of coal-fields in the United States is said to be 
twenty times that of those in Europe. Silver is 
chiefly obtained in Nevada, where the Comstock 
lode is the richest in the world, and in Utah, Col- 
orado, and Montana ; gold, mainly in Calif omia, but 
also in these states ; copper in Monta/na and round 
Lake Superior ; lead in Colorado, Utah, and Missouri, 
Po^lation a/nd Industries. — The population, 
estimated at 61 millions, includes 6^ million negroes, 
mainly in the south, 858,000 Indians, and 105,000 
Chinese, mainly in the west, nearly 2 million 


U 

Germans, and as many Irish, and 18 million nadvea 
bom of foreign parents. Agriculture is BtiH the 
leading industry of the country, employing more 
than half the working population, or more than 
twice as many as are engaged in manufactures, 
mining, and mechanioal arts. Manufactures are 
carried on chiefly in the north-eastern states, where 
labour, fuel, and water-power are abundant, Mas- 
sachusetts, Rhode Island, CoTuneotioui, Nese York, 
Pemeylva/nia, Ohio, and Miohiga/n being the chief 
manufacturing states, and New York, Philadelphia^ 
Chicago, Boston, Baltimore, CinoiTmati, Brooklyn, 
8t. Linds, Pittsburg, and San Francisoo, the ten 
towns employing the largest number of persons in 
manufactures. Cottons, woollens, boots, tools, and 
machinery, mainly for home consumption, are the 
chief articles of manufacture. Maize occupies 62 
million acres, yielding 1,754 million bushels, an 
average of 28 bushels per acre ; wheat 85 million 
acres, yielding 459 million bushels, or 18 bushels 
per acre ; but whilst the maize is mainly for home 
consumption, one-third of the wheat grown is ex- 
ported. The chief articles exported are agricultural 
produce and raw materials*; the principal export 
ports being Nem York, doing nearly half the trade, 
Nm Orleans (12 per cent.), Boston (8 per cent.), 
Baltimore (5 per cent.), Philadelphia, and Sam 
Framdsco. Great Britain receives more than half 
of these exports, being dependent upon the United 
States for from one-half to two-thirds of the raw 
cotton, flour, wheat, maize, and live cattle, and for 
nearly four-fifths of the meat imported by her. 
Other chief exports to Britain are petroleum, cheese, 
copper, leather, tobacco, lard, and timber. The 
chief imports, nearly a quarter of which are from 
England, are metals, woollen, cotton, and linen in 
a manufactured state, French silk, and tea from 
China and Japan. New Yirrk receives over 65 per 
cent, of the imports ; Boston, 9 ; Sam Fra/nctsoo and 
Philadelphia, 6 each. 

Inland Commumication. — The water commuhica- 
tion is unequalled. The great lakes and the St. 
La/mrence afford an outlet for the produce of Chicago 
and of the northern states, especially grain ahd 
timber ; and by the Brie Canal and River Hudson 
they axe brought to New York. Other canals con* 
nect the lakes with the great Mississippi system. 
There are 135,088 miles of railway open, or nearly 
half the entire length in the world, the great At- 
lantic ports and New Orleans being connected by 
various lines with Chicago and St, Louis, from the 
former of which cities the Central Pacific route 
runs by Omaha (Nebraska), Cheyonme (Wyoming), 
and Salt Lake (Utah) to Sam Framdsco i whilst 
from the latter the Kansas Pacific runs to Betwer 
(Colorado). 
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O^wemment, etc . — The government i« a federal 
republic, each of the forty-two states controlling its 
own ailalrs, having an elected governor and legis- 
lature of two houses. The general government of 
the federation is carried on by a president elected 
for four years, a supreme court of nine justices 
holding office for life, and a congress. Congress 
consists of the Senate of two members elected by 
each state, 84 in all, and the House of Kepresent- 
atives, now 330, one member being elected for 
every 154,325 of the population. The District of 
Cclumhia^ 70 square miles, including the federal 
capital Waihlngton, is not in any state, but directly 
under the' central government, as is also the unor- 
ganised territory of Alaska and the military control 
of the independent Indian Territory (64,690 square 
miles). The five organised territories, New Mexico, 


Ariuma, Utah, Wyoming, and Idaho, are ad* 
missible as independent states until their popula- 
tion reaches the above-stated mininvdm number of 
electors for a representative. The revenue amounts 
to 77 millions sterling, and exceods the national 
expenditure : the debt is 212 millions. The stand- 
ing army only numbers 28,000, and the navy in- 
cludes 63 vessels. Education is under the control 
of each state, and is geherally efficient, and well 
endowed with state lands. Harvard College, form- 
ing the University of Cambridge (Massachusetts), 
and Yale College, New Haven (Connecticut) are 
the most noted colleges in the States. There is 
no state religion, Methodist, Baptist, and other 
Protestant bodies having some 9 million profess- 
ing members, whilst there are about 7 million 
Catholics. 


BOOK-KEEPING, — XI. 

[Continued fi'om Vol, III., p. 872 ] 


JOURNAL (emUinued). 


Debits. 

1 Ledger 

1 Relee. 

Accounts and Particulars. 

Ledger 

Refce. 

Credits. 

£ 

s. 

d. 

. 



£ 

s. 

d. 

17, 

16 

4 


12 March, 1880. 


17,455 

10 

4 

\ 

5 


88 

Stephen White (Loan eJt), Dr 

To Interest and Discount 

For Interest accrued due trom him. 

40 

1 

1 

- 





81 March, 1880. 



i 


(4,529 

10 

4) 


(The iournaJUing of the Ooodi, Cash, and Bill BooJes Jbr March 
is smilar to that for the previous months.) 


(4,529 

10 ' 

1 

4) 

10 

6 

- 

18 

Gk>oda on Commission, Dr. 

To Commission - 

For Commission on proceeds of sales during the quarter 
of Goods on commission. 

41 

10 

6 

- 

21,096 

17 

8 




21,996 

17 

8 

- 

7 

4 

- 

2 April, 1889, 

John Loader, Rugby, Dr. 

To John Lmer, Rugby 

To adjust the debit overpost to his account on 1 April, 
£95.9 . 1 having been posted instead of £95 .1.9. 

17 

- 

7 

4 

1 


10 

9 

15 April, 1889. 

Draper Gooda, Dr 

1 To John Loader, Rugby 

To adjust overcharge on the lat of the month of 4 yards 
of Black Silk, @5/2}. 

17 

1 

i 

1 

10 





80 April, 1889. 





(1,909 

- 

4) 

1 


(7^ journalising of the Hoods, Cash, and BUI Books has 
already been fully explained.) 


0>999 

- 

4) 

^997 

0 

2 




23,997 

6 

2 










28,997 

6 

2 1 

1 

\ Ctrrled forward - • - - 


28,997 

6 

2 


BOOK-KEEPING, 
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JOURNAL (eontimtedy 


1^"' 

. DebiU. 

• 1 


Ledger 

Refoe. 

Accounts and Particulars. 

Ledger 

Refue. 

Credits. 

£ 

«. 

■ d. 




£ 

a. 

d. 

23,9U7 

6 

2 


Bronglit forward - • - . 

8 May, 1889. 


28,097 

6 

8 

187 

18 

9 

22 

Henry Humphreys, Reading, Dr. 









To Geo. Griaford, Bridport 

187 

IS 

0 





To correct error of the Ist of this month in posting a 
charge for Tea to the latter's a/c. 









81 3fay, 1889. 





(4,016 

1 

10) 

1 

(The jourmliaing of the Goode, Cash, and Hill Doolce has \ 
already been fully explained.) 


(4,016 

1 

10) 

28,201 

1 

9 



96,201 

1 





1 

1 June, 1880. 1 





22 

- 

5 

42 

Bad Debts, Drr- | 








1 

To Geo. Greenfell, Poole ------ i 

For loss cou8e<iueiiit on his bankruptcy. j 

10 

22 


5 





27 June, 1889. ! 





> 

12 

6 

i ^ 

Dumas & Fils, Antwerp, Dr. 








\ 

To Cnmmisflioii . 

For Commission on shipment this day. 

41 


12 

6 





SO June, 1889. | 





a, 880 

16 

7) 


(The jonmalieing of the Goods, Cash, and BUI Booha has | 
already been Jully explained.) 


(1,886 

10 

7 

JC 

- 

- 


Interest and Discount, Dr 1 








i 

1 

To Mortgage on WarehQiise, Ac. 

For half-year’s interest to 80 Juii". 

7 

10 

•• 

• 

8 

12 

6 

18 

Goods on Commission, Dr, 









To Commlssiou 

41 

8 

12 

6 





For Commission on proceeds of sales during the quarter 
of Goods on coininissiou. 

1 




30,129 

3 1 

1 9 



1 

30,129 

3 

0 





(Closing entries.) 

1 




122 

16 

2 

! ^ 

Interest and Discount, Dr. 








1 

1 

To Sundries-- 

For Interest on Capital to date. 








j 

Arthur Stone (Cai».) 

1 

Cl 

8 i 

- 





Caleb Wood (Cap.) 

2 

01 

8 

2 

97 ! 

10 

“ 

1 43 

1 

Sundry Expenses, Dr. 

To Sundries— 









For estimated wear and tear of premises for the half-year, | 
and for interest on value, assumed us rent. 








1 i 

Warehouse and Offices 

7 

10 


- 




1 1 

Interest and Discount 

40 

87 

,10 

- 

825 

8 

9 

45 

Profit and Loss, Dr. 









To Sundries — 

For sundry losses arising during the half-year. 


SI 






1 

Interest and Discount 

40 * 

4 

4 





Bad Debts (Geo, Greenfell) 

42 

22 

- 

8 





Sundry Expenses 

43 

172 

4 

- 




1 

Salaries 

44 

50 

• 

- 





Sundries, Dr. 









To Profit and Loss 

45 

456 

18 

8 

200 

•• 


7 

For sundry gains arising during the half-year. 

Warehouse and Offices. 





11 

5 

• 

8 

British 21 Stock. 





172 

16 

2 

9 

Drapery Goods. 





18 

4 

9 

10 

Tea. 





11 

19 


11 

Leather Goods. 





28 

2 

0 

12 

Tobacco Goods. 





6 

• 

> 

14 

Suspense. 





10 

11 

- 

41 

Commission. 





81,181' 

17 1 



' Carried forward .... 


81,181 


4 
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Debits. 

Ledger 

Refce. 

Accounts ft&d Partioulers. 

Ledger 

Refoe. 

1 Credits. 

* : 

1 

• 

X 

i. 

d 




£ 

s. 

d. 

31,181 

17 

4 


Brought forward .... 


81,131 

17 

4 

181 

0 

11 


Profit and Loss. Dr. 









To Sundries— 









For net profit transferred to the iHirtners' a/cs. 









Arthur Stone (Gap.X his muiety . - - . 

1 

65 

14 

ir 





Caleb Wood (Cap.), his moiety .... 

2 

65 

15 


3,043 



46 

Balance, # Dr. 









To Sundries - 









For the Assets of the firm at this date. 









Dumas 4c Fils 

87 

66 

12 

3 





David Derry 

29 

9 

2 

. - 





Walter Russell 

26 

14 

5 






John Leader 

17 

77 

16 

1 





Drapery Goods 

9 

972 

9 

4 





Tea 

10 

587 

1 

10 

• 

1 



Leather Goods 

11 

451 

•1 

9 





Tobacco Goods 

12 

445 

4 

11 





Warehouse and O.Tices - • - £3,400 , 0 . 0 







1 


Less Mortgage - - . . 6io ,0.0 










7 

2,980 

- 






Bills receivable 

5 

149 

18 

1 





Cash 

8 

278 

8 

6 





Petty Cash 

4 

10 

“ 

- 





Sundries, Dr. 









To Balance 

46 

6,042 







Fur the Liabilities of the firm at this date. 





110 

18 

6 

25 

Prall A Son. 





183 

12 

11 

15 

Samuel Perkins. 





77 

12 

6 

18 

Goods on Coramisslon. 





513 

10 

. 

6 

Bills Payable. 





2,577 

2 

11 

1 

Arthur Stone (Cap.). 





2,677 

8 

' 2 

2 

Caleb Wood (Cap.). 





48,847 






48,847 



7 

8 

1 


1 

7 

8 


It tnll be observed that we have omitted the 
separate items representing the Goods, Cash, and 
Bill Books for the months of March, April, May, 
and June. This we have done to save space, trust- 
ing to the student to supply them for himself after 
seeing the similar entries for January and February. 
The total of the debit entries and of the credit 
entries for each month is inserted above, so that 
he may have a means of, to some extent, verifying 
his work before he comes to the Ledger, 

The debit portion of the special entry on the 2nd 
of April do^s not require to be posted into the 
Ledger; in fact, it has been posted there previ- 
ously in posting 7s. 4d. too much. 

The entry on the 16th of April is not absolutely 
necessary in the Journal. Wiat is required may 
be obtained just as well from the Goods-Sold Book. 
On the 15th of April the credit to Loader’s account 
maybe made direct into the Ledger, and at the end 
of the month the credit to Drapery Goods account 
may be limited to the net amount of Drapery Goods 
sold, viz. £94 Os. lid. 

The closing entries of the journal are those which 
axe introduced at the end of the half-year, or other 


suitable period of time, in order to close the ledger ; 
the ledger being closed with a view to ascertain 
the result of the trading for the period and the 
position of affairs on the evening of the last day 
thereof. Closing entries are more of the nature of 
transfers from one account to another—usually 
from an individual to a collective account — than 
representative of actual transactions in business. 
We have shown under this head a fictitious charge 
for interest on the partners’ capitals ; it being fair 
to consider that no profit is made in the business 
until the sum that might be obtained by investing 
the capital moneys has been made good. We have 
also included under the head of closing entries a 
fictitious charge for Rent, so that the expense of 
working the business may be more fairly set forth ; 
and an allowance for wear and tear of premises. 
The amount so written off reduces the book value 
of the property to its real value, and is found by 
taking stock of the property, i.^., by revaluing it 
at the date of closing the books. The remaining 
entries are called, with more exactness, closing 
entries, and are either transfers to form a summary 
and collective account of gains and losses, called 
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the profit and loaa^aooOmii ; or tfransfera to form a 
similif aocoont of the liabilities and assets of the 
business, oalled a'balance account. 

The jonmal would be posted once a month only, 
except when there are any special entries, as, for 
instance, the entry on the 12th of March. These 
special entries, at least whenever they affect any 
of the personal accounts of the business, are to be 
made in the journal on the day when the event 
they record occurs, or any error they correct is 
discovered, and they are to be posted into the 
ledger at once. 

The two sets of money columns in the journal — 
one for debits and one for credits — should be kept 
added, each into its own total, for the half-year or 
other period intervening between the balancing and 
closing Of the books. Inasmuch as the debits and 
credits, mentioned or referred to in the journal 
during any period, are transcribed into the ledger, 
and the ledger can contain no others, the total of 
all sums entered in the debit column of the journal 
should agree exactly with the total of all the sums 
entered in the debit columns of the ledger, and 
likewise the total of the credit column of the 
journal with the total of the credit columns in the 
ledger. In this way the omission to post into 
the ledger any one or more of the amounts appearing 
in the journal, or the error of posting the same 
amount twice over, or any inaccuracy in the amount 
posted, may be discovered with a sureness little 
short of practical certainty. Moreover this test 
of the correctness of the posting, in common 
with any other that ensures, or tends to ensure the 
accuracy of the ledger, makes the balancing of the 
ledger so much the more easy and certain when- 
ever it is required to be performed. 

The plan upon which the contracted entries in 
the journal are framed will probably have been 
understood. It will have been observed that if one 
account is debtor to a number of others, e,g.y cash 
debtor to various accounts for receipt of cash ; or 
if, on the other hand, a number of other accounts 
are debtor to cash, e.g.^ various accounts to cash 
for payments of cash, then the whole group of 
items in the one case or the other is collected into 
one general journal entry. 

In concluding our observations on the journal we 
may mention that various proposals have been put 
forward for abolishing it. The fact that it is, in 
effect, a mere repetition of the subsidiary books, 
and, more especially, the fact that all transactions 
affecting personal accounts are frequently posted 
to those accounts by direct posting from the sub- 
sidiary books, and before the journal is made up, 
have naturally led to the conclusion that it may be 
dbne away with altogether. No doubt, the postings 

77 


to personal accounts are th0 large proportion of 
the entire postings, and, no doubt, the summary, 
showing the monthly totals to be posted to nominal 
accounts, may be recorded in each subsidiary book, 
instead of in a journal, but whether the summary 
is written in one book or the other makes little 
real difference. A separate book, as a journal, is 
more handy for reference, and, where several 
persons are employed in keeping the books, each 
having his own in constant use, the advantage of 
the separate journal is obvious. 


CHEMISTRY.— V. 

[Continued fnmp. 5.] 

WATPB (jsontimiod) : action op watbb on lbad 

~>THB OB6ANIC MATTEB IN WATBB^OOHFOBI- 
TION OP A HABD AND A SOFT WATBB— Nl- 
TBOG£N.~THB ATHOSPHBBB ; UNIFOBHITY OF 
THE AIB— ESTIMATION OP THE OXYOBN, CAB- 
BONIC ACID, AND AQUEOUS VAPOUB. 

Distilled water and rain-water should not be kept 
in lead cisterns or conveyed through lead pipes, be- 
cause that metal is acted upon by pure water, which 
dissolves and converts it eventually into lead carbo- 
nate. Although the quantity of lead contained in one 
day’s consumption of water is small, the continued 
daily doses of lead accumulate in the system until 
dangerously poisonous effects are produced. Thames 
water and most river-waters and springs in the 
south of England do not act upon lead, in con- 
sequence, it is believed, of the mineral matter (phos- 
phates, silica, carbonates, etc.) which they contain : 
some of the soft waters used for drinking purposes 
have, however, occasionally produced symptoms of 
lead-poisoning, and so with all such soft waters it 
is best to avoid the use of lead, and have slate 
cisterns and iron pipes. 

Spring and river waters almost always contain 
dissolved organic matter. This may be derived from 
vegetable sources (peat, aquatic plants, etc.), and 
is then usually quite harmless. In many oases, 
especially with water from shallow wells, the or- 
ganic matter is derived from animal sources, owing 
to the percolation of sewage. If the sewage con- 
tains the excreta of persons suffering from cholera 
or typhoid fever, a small quantity of this sewage 
is sufficient to render the water highly dangerous, 
and it is generally admitted that many serious epi- 
demics have arisen in thhrway. 

The accurate estimation of the organic matter, 
and especially of the organic matter containing 
nitrogen, in drinking water is therefore of the 
greatest importance. 
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An extremely simple practical test to apply to a 
drinking water is to place about a pint of the water in 
a very carefully cleaned bottle holding about a quart, 
which is then cotked up and immersed in hot water 
until the bottle and its contents are lukewarm. It 
is then shaken violently and the nose immediately 
applied to the uncorked bottle; if the water is 
good, no putrid or unpleasant odour should be 
perceived. 

As all sewage contains ordinary salt (NaCl), an 
undue amount of salt should always be looked upon 
with suspicion unless accounted for by the neigh- 
bourhood of the sea, salt-mines, etc. 

PEBOXIDE or HYDBOGBN OB HYDBOXYL— 
PBEPABaTION— PBOPEBTIBS— TEAT. 

Another oxide of hydrogen is known: it is a 
colourless syrupy fluid called peroxide of hydrogen, 
having the formula HjOg. It is prepared by treat- 
ing barium peroxide {see Oxygen, Vol. III., p. 260), 
with dilute hydrochloric, or sulphuric acid or car- 
bonic acid, 

BaOji “h H2SO4 m BaS04 

■^Peroxide of Sulphuric Barium '^Peroxide of* 

bArium. acid. sulphate. hydrogen. 

the barium sulphate settles as a white insoluble 
powder, and a dilute solution of peroxide of hydro- 
gen is obtained. This dilute solution is concen- 
trated by placing it in a dish over strong sulphuric 
acid in a vacuum produced by an air-pump. Sul- 
phuric acid absorbs water readily, and so the water 
vapour passes into the vacuum, and is then absorbed 
by the acid. Peroxide of hydrogen is a powerful oxid- 
ising substance, it bleaches vegetable colours and 
the hair (dilute solutions turn the hair yellow) ; 
it also whitens paint which has been darkened by 
the sulphur from coal and gas, turning the black 
sulphide of lead PbS into white sulphate PbS04 
PbS + 4Hs,Oa = PbSO^ + 4H2O. 

When heated, peroxide of hydrogen gives off 
oxygen, and is converted into water. It gives a blue 
colour with chromic acid. This blue colour is solu- 
ble in ether, so that if we shake up a liquid con- 
taining peroxide of hydrogen with a little chromic 
acid and ether, the ether as it rises to the top is 
coloured blue. Peroxide of hydrogen is the prin- 
cipal active ingredient in the disinfectant sold as 
** Sanitas.” 

NITBOGBN (Symbol N, At. w. 14)~peepabation — 
PBOPEBTIES. 

Nitrogen is a colourless gas ; it forms a large 
portion of the atmosphere, five volumes of air con- 
taining about four volumes of nitrogen. 

It is usually prepared from the atmosohere by 
depriving it of its oxygen. 


The simplest plan is to light a piece of dry phos- 
phorus in a small porcelain crucible floating on some 
water, and then invert over the 
burning phosphorus a cylinder 
of air (Pig. 16). The phos- 
phorus continues to bum in the 
cylinder of air until all the 
oxygen is exhausted. The fumes 
of the PjOg {iee Oxygen, p. 269) 
are allowed to settle and dis- 
solve in the water. We then 
find that the water has risen 
in the jar, and we have a colourless gas left occupy- 
ing four-fifths of the original volume of the air ; if 
we place a glass plate over the mouth of the jar, 
invert it and introduce a lighted taper, the taper 
will be extinguished ; nitrogen, therefore, does not 
support combustion, and does not burn. 

Another method of preparing nitrogen is to pass 



air through a glass tube containing red-hot copper 
turnings, when the red-hot copper combines with 
the oxygen, forming black oxide of copper, and the 
nitrogen passes on. The removal of the oxygen is 
greatly accelerated by bubbling the air through a 
strong solution of ammonia before passing it over 
the red-hot copper {see Fig. 16). 

Nitrogen can also be prepared by passing chlorine 
gas into strong ammonia 

3C1 + 4NH, = 3NH4CI+ N 

Chlorhie.^ Ammonia Ammonium chloride. 

This reaction is extremely energetic, the de- 
composition of the ammonia by the first bubbles 
of chlorine being attended with flashes of light. 
Great care must be taken to leave some of the 
ammonia undecomposed, otherwise an oily liquid 
(chloride of nitrogen) will be formed by the action 
of the chlorine on the ammonium chloride solution, 
which is most dangerously explosive. 

Another plan of obtaining pure nitrogen is to 
boil a solution of ammonium nitrite. 

NH4NO2 = 2N + 2H3O 
Ammonium nitrite. 

Nitrogen is a colourless, odourless gas which 
neither bums nor supports combustion. It is very 
inactive, and only combines directly with three 
elements, Boron, Tungsten, and Titanium, with 



Pig. 15. 
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whicll it forms nitrides; some of its compounds 
with other elements are very active. Thus, com- 
bined with hydrogen it forms ammonia gas, which 
is powerfully alkaline ; one of its compounds, with 
H and 0, is nitric acid, HNOa, one of our most 
corrosive acids ; combined with carbon, it forms a 
colourless gas, cyanogen, CN, which is very poi- 
sonous, and which with H, forms hydrocyanic or 
prussic acid, HCN. 

Nitrogen has been liquefied at a temperature of 
— 130, combined with a pressure of 280 atmo- 
spheres. 

THE ATMOSPHERE. 

The atmosphere forms an aerial ocean, at the 
bottom of which we live. It furnishes us with the 
oxygen necessary for our respiration, and forms the 
medium by which all ordinary sounds are conveyed 
to our cars (see Vol. I., p. 141 ff.). 

The air is a mixture of oxygen and nitrogen in 
the proportion by volume of 79 of nitrogen to 21 
of oxygen, and by weight of 76 ‘86 parts of nitrogen 
to 23*14 of oxygen. The atmosphere also contains 
a relatively small quantity of carbonic acid (COg), 
three to four volumes in 10,000, and aqueous vapour, 
the quantity of which varies greatly, but on an 
average is about one and a half volumes in 100 ; 
there are also traces of ammonium nitrate and 
ozone. 

The reasons why we believe air to be a mixture 
of oxygen and nitrogen, and not a chemical com- 
pound of these elements, can hardly be appreciated 
until we have discussed the characteristics of a 
chemical compound. 

1. A chemical compound has always identically 
the same composition : thus ordinary salt (NaCl) 
always contains 23 parts of sodium by weight com- 
bined with 35’5 parts of chlorine, whether it is 
obtained from sea-water, or by passing chlorine 
gas over heated sodium, or by pouring hydrochloric 
acid on sodium carbonate ; as long as it is sodium 
chloride, its composition is absolutely invariable. 

2. The elements in a chemical compound are 

always present in simple multiples of their atomic 
weights; thus atomic weight of N being 14 and 
atomic weight of 0 = 16, chemical compounds of 
these two elements may contain 14 parts by weight 
of N to 16 of O — i.c., one atomic weight of N to one 
atomic weight of 0, or 28 of N to 16 of 2 to 

1, or 14 of N to 32 of 0 — ie,, 1 to 2, or 28 of N to 
48 of 0, 2 to 3, etc. 

3. When elements unite to form a chemical com- 
pound, we invariably get some obvious physical 
change produced*— e.^., heat is evolved or absorbed, 
or a change of colour or volume is observed. Thus 
when hydrogen combines with oxygen, great heat 
is evolved, and the gases condense to a liquid. 


When the brilliant white metal mercury unites with 
the colourless gas oxygen, a red powder is formed, 
etc. 

Now in the case of the atmosphere, none of these 
characteristics of a chemical compound are present. 
Thus, if we mix four pints of nitrogen with one 
pint of oxygen, we observe no change of colour 
or volume, and no heat is evolved ; again the 
composition of the air, though fairly uniform, is 
not absolutely constant, slight variations in its 
composition can be detected, and lastly its ele- 
ments are not present in simple multiples of their 
atomic weights. * The relative weights of oxjgen 
and nitrogen in the air are 23*14 of O, and 76*86 of 
N ; if we divide these numbers by their respective 
atomic weights we get 

=r 1-44, and ^ = 6*49. 

Now 1*44 is to 6*49 as 1 to 3*8, or 5 to 19, which is 
not a simple ratio. 

Taking into consideration the fact that the air 
is not a chemical compound, its composition is mar- 
vellously uniform. This uniformity is brought 
about, firstly, by two great chemical reactions : iir 
oho oxygen is removed from the air, and replaced 
by carbonic acid, COg, in the other carbonic acid is 
decomposed, and oxygen liberated ; secondly, by the 
almost perfect mixing effected by the mechanical 
action of the winds and the constantly acting pro- 
cess of diffusion (see Vol. III., p. 324). 

In all combustions of carbon-containing sub- 
stances, including respiration, which may be con- 
sidered as a slow combustion of the food taken 
into the body, CO3 is evolved, and O absorbed ; so 
that all animals and fires are removing oxygen from 
the air, and replacing it by COj, On the other hand, 
the sun, by the agency of the green colouring matter 
in the leaves (see Botany, Vol. II., pp. 270, 377), 
is as constantly decomposing the CO2 and replacing 
it by oxygen. It is true that plants, like animals, 
absorb a small quantity of oxygen, and convert it 
into CO2 ; but this absorption, which goes on both 
day and night, is insignificant compared to the vast 
amount of oxygen evolved during daylight. 

The amount of oxygen present in the air can be 
estimated in two ways. The simplest is to fill a 
graduated glass tube, closed at one end, with 
mercury, invert it in a small pneumatic trough 
containing mercury, and then blow in a little air 
from a bellows. This quantity of air is carefully 
measured. A strong solution of pyrogallic acid— 
so largely used by photographers — is then sucked 
up into a glass tube drawn out at one end and bent 
into a hook; some of this solution is now blown 
out into the graduated tube (see Fig. 17), taking 
care not to blow out all the liquid The solution 
immediately rises, and floats on the surface of 
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the meroory; a small pi^ce of caustic potash 
(KHO) is then placed under the tube, in which 
it rises and dissolves the so- 
lution of pyrogallic acid, ren- 
dering it strongly alkaline. 
This alkaline solution absorbs 
oxygen rapidly, turning brown, 
and in about half an hour all 
the oxygen in the air will be 
absorbed, and the mercury will 
rise to fill its place. When 
the mercury ceases to rise, the 
diminution in the volume of th§ gas, after the 
necessary corrections for temperature and pressure, 
gives the quantity of oxygen 
in the volume of air taken. 

Another plan is to explode 
a measured volume of air with 
an excess of pure hydrogen, 
and observe the diminution 
in volume. A measured 
volume of air, say 160 cubic 
centimetres, is introduced 
into a eudiometer. This is a 
uniform glass tube, bent into 
a U -shape ; one limb is open, 
and the other, which is 
graduated, is closed, and has two platinum wires 
fused into the top, as explained under Water (Fig. 11, 
p. 1). Seventy-five cubic centimetres of hydrogen 
are then added, the open limb closed with the thumb 
{ie$ Fig. 18), and a spark passed through the mix- 
ture, when all the oxygen in the air unites with 
twice its volume of hydrogen to form a minute 
quantity of water, so that three volumes of gas 
(2 vols. of H and 1 vol. of 0) vanish. If we measure 
the contraction, one-third of this will obviously be 
due to oxygen. Thus, to continue our experiment, 
the 225 c.o. of air and hydrogen will be found after 
the experiment to measure 130*6 c.c. ; the contraction 
is, therefore, 226-130*6 = 94*6 c.c. and =31*6 
vols. of oxygen in 160 c.c. of air, or 21 vols. of 0 in 
100 vols. of air. 

That carbonic acid, CXl^, exists in the atmosphere 
can be proved by exposing some lime water, Ca(HO)3, 
in a saucer to the air : the surface soon becomes 
covered with a film of calcium carbonate^ owing to 
the absorption of the (X), from the atmo^pbci^e — 
Ca(HO), + CO, = CaCOj + H,0 

In order to measure the quantity of carbonic 
acid, we must pass a known volume of dry air 
slowly over a weighed quantity of caustic potash 
(KHO), and measure the increase of weight — 

2KHO-fOO, = KjOOs + HgO 

Potassium carbonate. 


If a glass of water be oooled by plaopig io6<ln it^ 
the invisible aqueous vapour which exists in tbct air 
is condensed on the cold surface of the glass, first as a 
fine mist, and then as visible drops of water. Dew ia 
formed in a similar way ; during a clear calm night 
the earth’s surface throws oft its heat into spacer 
and becomes colder and colder, until at last the air 
in contact with it is no longer able to retain its 
moisture in the 
state of gas, and 
it is accordingly 
deposited as dew 
on the cold sur- 
face of the earth. 

In order to mea- 
sure the quantity 
of water, we pass 
a known volume 
of air over a weighed quantity of strong oil of 
vitriol (H.2SO4), which absorbs the water, and the 
increase of weight in the sulphuric acid gives us 
the weight of the water. The ai)paratus used for 
tkis purpose consists of a large vessel of known 
capacity, having an aperture at the top and a stop- 
cock at the bottom, A (Fig. 19), called an aspirator. 
On turning the tap, water passes out and air is 
sucked in through the U-tube, B (which is filled 
with fragments of glass moistened with strong 
sulphuric acid), to supply its place. The quantity 
of water in the air can also be estimated by a 
hygrometer. (^See Vol. I., p. 209.) 

OXIDES OP NITBOGEN. 

Nitrogen combines indirectly with oxygen, form- 
ing five compounds — NjO, NO, N20a, NO,, NjOg. 

Protoxide of nitrogen^ nitrov^ oxide^ or laughing- 
gasy NgO. — This colourless gas is obtained by heating 
ammonium nitrate (Is. Sd.per lb.), a white crystalline 
substance. This can be effected in a large test- 
tube, furnished with cork and delivery-tube, as 
described under Oxygen {tee Vol. III., p. 268). The 
ammonium nitrate melts, and gives off laughing- 
gas and water — 

NH^NOj = NgO -h 2H2O 
Ammonium nitrate. 

it is best to collect the gas over hot water, because 
it is soluble in its own volume of oold water. It is 
a colourless gas, with a sweetish taste, which sup- 
ports combustion almost as vividly as oxygen. It 
re-ignites a glowing spark, and phosphorus burns 
in it with great brilliancy. It is distinguished from 
oxygen by its greater solubility in water, and by 
the fact that it leaves its own volume of nitrogen 
when a piece of metallic potassium is heated in it 
in a bent test-tube (#00 Fig. 20). The potassium is 
introduced through the mercury by a bent iron 




Fig. 18. 
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, Tl^e molecule 4fi NfO--^ia accordance with 
the law given on< p. l~>0CGapies 2 volumes * when 



it is deprived of its oxygen by the potassium, it 
liberates a molecule of nitrogen (Nj), which also 
occupies two volumes. If oxygen be substituted 
for laughing-gas, the potassium bums until all the 
gas has disappeared. When laughing-gas is used 
for inhalation, great" care must be taken to secure 
its purity. Ordinary laughing-gas contains a little 
peroxide of nitrogen (NO^), and acid vapours, both 
of which are highly injurious; the gas should, 
therefore, be first passed over lime to absorb the 
acid vapours, and then through a strong solution 
of ordinary green vitriol (ferrous sulphate, FeSO^) 
to absorb the NOg. Nitrous oxide has been liquefied 
by a pressure of 50 atmospheres at T C. 

Nitric oxidCy NO (formerly written NjO.j). — This 
colourless gas is prepared by the action of a mixture 
of one part of strong nitric acid with two parts of 
water on copper clippings or turnings. The frag- 
ments of copper are introduced into a Woulffe’s 
bottle, which is fitted up as described under Hydro- 
gen (see Fig. 5, Vol. III., p. 322). On pouring the 
nitric acid on to the copper, an effervescence takes 
place, and apparently a reddish gas is evolved. 
This colour is due to the air which fills the bottle, 
and as soon as the nitric oxide has driven out the 
air, the bottle is seen to be filled with a colourless 
gas, which can be collected over water as usual— 

3Ca + 8HN03=: 3 Cu(N 03)2 + 2NO -f 4H3O 

Copper nitrate. 

It may be remarked here that, although this 
equation represents the chief decomposition, yet 
other actions take place simultaneously, by which 
N and NjO are formed. This is also the case with 
. all the equations usually given in text books as 
representing the reactions of nitric acid on the 
metals. Nitric oxide is a colourless gas, which 
’ does not bum, but supports combustion fairly well. 
Thus a piece of phosphorus well alight will continue 
to bum when plunged in this gas ; but if the phos- 
phoras is only just alight, it may be extinguished. 
It is impossible to tell -whether it has any smell, 
because when mixed with air or oxygen it forms 
Immediately a deep red gas, NOj. Nitric oxide is, 
therefore, a delicate test for the presence ofiOsygen. 
NO is absorbed by a strong solution of ferrous 


sulphate, and by strong nitric aold. NO can be 
condensed to a liquid at --11” G. And 194 atmo- 
spheres. 

Nitrogen trioxide, or nitrous anhgdri^, NjO^ — 
This deep red gas can be produced by the action 
of nitrio acid upon starch, metallic silver, or white 
arsenic (As^Og)— 

AsA + 2HN0, = As 203 4-NA + Ha0 

Araenioag oxide. Araraicoxide. 

The gas condenses to form a blue liquid at - 18” C. 
When dissolved in a little water, NjO# forms nitrous 
acid, HNOg. This acid combines with many metallic 
oxides to form salts which are termed nitrites. 
NgOj is very easily decomposed. 

Nitrio peroxide or nitrogen tetroxide^ NO,.— This 
deep rod gas can be prepared by heating dry lead 
idtrate, Pb(NO,)2 (6d. per lb.) in a test tube. 

Pb^NO,), = PbO -f 2NO, + 0 

Lead nitrate. LitJiai^ 
or lead oxide. 

It can also be prepared by the action of nitric 
acid upon tin or by mixing nitric oxide (NO) with 
oxygen. It has also been observed in the atmosphere 
of rooms which have been struck by lightning. It 
is a deep red gas with an irritating odour, and is 
very poisonous ; it solidifies at —20® C. to a crystal- 
line mass. When heated in a tube the colour of 
the gas will be observed to darken considerably. 

Nitric anhydride, nitrogen pentoxide, N^Oj. — This 
crystalline solid can be obtained by passing dry 
chlorine gas over dry crystals of silver nitrate, 
2AgN03 +Cl3 = NA +2AgCl + 0 

Silver nitrate. bilvei JTilorid^ 

or by depriving strong nitric acid of the elements 
of water by heating it with phosphorus pentoxide, 
PjOg. It is for this reason that this substance is 
called nitric anhydride— \.Q., nitric acid free from 
water, because it can be obtained from nitrio acid 
by removing the elements of water 

2HNO, = NA + H,0. ' 

When water is added to nitric anhydride, the 
two substances combine to form nitric acid, much 
heat being evolved during the combination. 

Nitric acid, HNOs- —This powerfully corrosive 
acid is usually obtained by heating potassium 
nitrate (ordinary 
saltpetre or riiti®) 
or sodium nitrate 
(Chili saltpetre), 
with strong sul- 
phuric acid in 
a glass retort 
(12 oz. stoppered, 
lOd.), or on the 
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manufacturing scale in cast iron cylinders. The 
nitric acid comes off as a choking vapour, which is 
condensed in suitable vessels (10 oz. flask, 4d. ; 
see Fig. 21), 

KNOs + HaSO^ =HKSO, 4- HNOg 

'PotoMiunT Acid potassium 

nitrate. sulphate or 

potassium bisulphate. 

At high temperatures, such as are used in the 
manufacture of nitric acid, a slightly different re- 
action occurs, the neutral potassium sulphate 
KjSO^ being formed 

2KNO3 + -f 2HNO3. 

Nitric acid, when pure, is a colourless and very 
corrosive liquid ; it is a powerful oxidising agent. 
When poured on hot charcoal powder the latter is 
set on fire : it stains the skin, and all bodies con- 
taining albumen, yellow. When boiled with sulphur 
and phosphorus, it converts them respectively into 
sulphuric and phosphoric acids ; it dissolves copper, 
silver, zinc, and lead easily ; it converts tin into a 
white insoluble powder which, when heated, forms 
the “putty powder,” SnOa, largely used for pol- 
ishing spectacle glasses, lenses, etc. (This must 
not be confounded with ordinary putty, which 
is whitening — CaCOj — mixed with oil.) Strong 
nitric acid does not attack gold or platinum ; and 
iron is not attacked by strong nitric acid, but 
dissolves readily in dilute nitric acid. 

Nitric acid is used in large quantities in the 
manufacture of sulphuric acid, anilin colours, the 
liquid nitroglycerin (which, when absorbed by a 
particular form of siliceous earth, forms dynamite), 
gun-cotton, and for dissolving copper, silver, etc. 

The commercial acid often contains traces of 
sulphuric acid, chlorine, iodic acid, iron, etc. 

When nitric acid combines with the oxides of 
metals, it forms an extensive series of salts, the 
nitrates, which are all soluble in water. 

The nitrates of potassium, sodium, and calcium 
are frequently found in nature as a result of the 
oxidation of nitrogenous organic matter, sewage, 
ammonium salts, etc. 

The simplest test for a nitrate is the following : 
— A small quantity of a cold solution of the sub- 
stance is placed in a small test-tube, an equal 
volume of strong sulphuric acid is then added, and 
the two liquids thoroughly but cautiously mixed : 
the mixture will be found to be very hot; it is 
cooled by allowing cold water to flow over the 
test-tube. When cold a freshly made solution of 
ferrous sulphate (FeS 04 ) is gently poured down 
the side of the test-tube. If the original substance 
contains any nitrate, a brown ring will be observed 
at the junction of the two fluids. 


HISTORIC SKETCHES, ENGLISH.-iyX. 

[Continued from p. 12.] 

ENGLAND AND IRBLANA 
A GLANCE at the map of the United Kingdom will 
serve to show that England being inhabited by 
a powerful people, numerically superior to the 
peoples both of Scotland and Ireland, those two 
countries must necessarily be in union with her. 
Neither of them could rest in security in the 
neighbourhood of so strong a state ; both would in 
turn be liable to be objected to, as the lamb was 
by the wolf in the fable ; and unless they could 
secure efficient foreign alliances, they must, sooner 
or later, fall a prey, as the lamb also did. For it 
would be manifestly intolerable for the strong 
state to have possible enemies so near, opening 
a way at any time into the very heart of her 
dominion, presenting a ready means of injury 
available by the first enemy which chose to bid for 
the friendship of either Scotland or Ireland ; and 
it could not be but that the strong state should 
perpetually strive to remove, by some means or 
other, the possibility of harm from such a source. 
Union would seem therefore to be suggested by 
the best interests of all concerned. It was also, 
politically considered, a necessity: a matter in 
which the time of its coming about was the only 
doubtful point. 

To say that Ireland fell to England by conquest 
is neither wholly true nor wholly false. It is 
wholly false to say that it was conquered in the 
sense that Edward I. tried to conquer Scotland — 
conquered, that is, as a whole, the entire nation 
being united under one head for the purpose of 
resisting one common invader. It is not only 
doubtful whether, had the Irish been united, the 
Anglo-Normans who went over would ever have 
possessed more ground in the country than was 
needed to cover their bones, but it is almost certain 
that the subjugation of the island would never 
have taken place ; assuredly it would not by the 
force which actually went over. Of course, after 
the precedent set at Hastings, where the fate of 
England was decided in one pitched battle, and in 
view of the fact that a mob, however numerous, 
can avail nothing against the attack of disciplined 
troops, it is perhaps presumptuous to say so much ; 
but we have only to point to the case of Scotland 
for justification, and to see how there the whole 
strength of England failed to hold in bondage a 
united, freedom-loving people, irregular and undis- 
ciplined though they were, in comparison with the 
followers of the first soldier of his day. Ireland 
was not conquered as a whole, for it never re- 
sisted as a whole— never acknowledged for the 
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purposes of the common weal ohe supreme head or 
“ dictator whom all men should obey.” It is not, 
therefore, aBsolutely true to say that it was con- 
quered, neither is it absolutely false. It fell like 
the house that was built upon the sand, because it 
Imd no foundation and was divided against itself. 
Bit by bit it was subjugated by force of arms, and 
according to a system of warfare which aimed at 
preventing a repetition, of resistance by means of 
extiipation — a system which required the constant 
presence of a strong military force in the conquered 
districts, and which provoked from time to time 
those outbursts of national and party anger which 
the system has periodically put down with blood- 
shed and violence. At no one period in her history 
has Ireland ever been united as Scotland was when 
she successfully resisted the invader; at no one 
time has the sister island been animated by the 
Scottish love of freedom, and dogged determina- 
tion never to acknowledge a foreign yoke ; and 
certainly, at the time of the first attempt that was 
made upon her independence, Ireland was split up 
into rival factions as bitter and hostile to one 
another as the worst common enemy could desire. 

The restless spirit that dwelt in the breast of 
every Norman very early drove the Norman masters 
of England to seek fresh adventures, new conquests. 
Before their power in England was consolidated, 
before they had had time to push their authority 
into the heart of Scotland, they looked greedily 
across the water which divided their newly gotten 
kingdom from the kingdoms of Ireland, and they 
resolved to win in them a settlement as absolute 
and abiding as that they had obtained in England. 
Lust of power, of acquisition, rather than any far- 
sighted views of statesmanship, prompted the first 
invaders of Ireland to undertake their work, and 
they entered upon it in a spirit wholly in accord- 
ance with the motives that actuated them. 

The conquest of Ireland came about in this way : 
—It had been agreed in 1161, after many trials Of 
strength between the several Irish princes, that 
Murtogh O’Lochlin, King of Ulster, should be re- 
cognised as supreme in the island. He was nomi- 
nally what was then called a suzerain, as distin- 
guished from a sovereign ; that is to say, he was 
feudal lord over his brethren by their own consent 
— a “ first among equals,” but not absolute domin- 
ator, except in his own kingdom of Ulster. The 
princes who consented to this arrangement were 
four in number — the Kings of Munster, Connaught, 
Leinster, and Meath, each of whom had vassals 
under them more or less troublesome, who made 
their sovereignty as permissive a dignity as the 
four kings made the dignity of Murtogh OXochlin. 
Of course, a throne resting on such explosive 


materials must have been but an anxious place, not 
to say unsafe. The broils which had only been 
temporarily suppressed through the effect of ex- 
haustion in the combatants, broke out a ga-in as 
soon as strength had been renewed, and all was 
commotion in the kingdom of Brin. Fighting for 
fighting’s sake was sufficient inducement, when all 
other causes failed, to make the princes take up 
arms ; and the only wonder is how the people sub- 
sisted at all in a country which was ravaged all 
over with fire and sword on an average once a year. 
Domestic peace within the limits of the lesser 
kingdoms themselves was a thing unknown ; the 
vassals were too nearly equal for jealousy not to 
show itself in action ; and combined, they were more 
than a match for their kings. This was proved in 
the case of Murtogh O’Lochlin himself, who having 
waged war on one of his vassals in a perfectly bar- 
barous way, having put out his eyes, and slain his 
most intimate friends in cold blood, roused by his 
acts so great a resistance on the part of his other 
subjects, that he was overthrown and killed in a 
battle, on the issue of which he had staked his 
fortune. 

On his death in 1166, the nominal sovereignty of 
Erin passed to Roderic O’Connor, King of Con- 
naught, a savage, whose first act, on coming to his 
father 8 throne in Connaught, was to put out the 
eyes of his two brothers, lest they should be 
troublesome as competitors. He is also famous 
for having killed with his own hand an enemy 
whom he had had loaded with chains, and who 
was defenceless through his fetters at the time the 
king struck him. Such a man was not likely to 
have a peaceable time of it, and his reign proved 
to be such a turmoil and confusion as to tempt the 
intervention of a foreign foe. 

Dermot Mac-Murchad, King of Leinster, a blood- 
thirsty and licentious barbarian, had, during the 
reign of the late suzerain, conducted himself so 
infamously as to excite universal hatred and dis- 
gust against him, except on the part of the suze- 
rains who were his dear friends and intimates. 
He had carried on an adulterous intercourse with 
the wife of a neighbouring and friendly prince, 
Tieman O’Ruarc, the Lord of Breffny, in Con- 
naught, an act which caused the direst commotion, 
and was the beginning of sorrows for all Ireland ; 
for it became as fruitful a source of quarrel as the 
abduction of Helen from her husband Menelaus, 
and was the root of bitterness which sprang up 
and finally choked Irish independence. So long 
as O’Lochlin was on the throne this bad man had 
a friend, and gloried in his shame shamelessly; 
but with Roderic O’Connor, though he was what 
he was, came a very different ruler. O’Connor was 
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frieiji^y to tho lord of Brefbij, and espoused his 
oaose immediately on coming to the throne. Under 
his auspices a rebellion was fomented in Dermot’s 
own kingdom of Leinster. Tieman 0*Ruaro took 
the field with a large force raised in his own 
dominions, and recruited by numerous bands of 
men whom Dermot’s brutality and t 3 rranny had 
embittered against him. In a short time Dermot 
was driven to his last covert, and was then obliged 
to fly for suooour to the King of England. 

Now, at the time he did so, Henry II. was in 
Normandy, wholly absorbed in his great struggle 
between Church and State, represented by Thomas 
4 Beoket and himself; and it is reasonable to 
suppose that he did not at the moment care very 
much for the visitor who came to him with such 
importunate requests for help in a matter where the 
King of England’s interests were not concerned. 
The application of the Irish prince, however, was 
not to be rejected summarily ; the sound of it re- 
called to the mind of the great statesman, who then 
sat on the English throne a plan be had long ago 
thought over, but, for want of opportunity, had 
laid aside. Eleven years before — that is to say, in 
1166 — he had obtained from Pope Adrian IV. (the 
only Englishman who ever sat in the chair of St. 
Peter) a papal buU, granting him the lordship of 
Ireland with full possession of the country, the 
Pope claiming, and Henry for the nonce admitting, 
a right in the Pope to dispose of the whole of 
Christendom as lord paramount. At the time of 
the grant it had not suited Henry to take the 
matter in hand ; he had other irons in the fire, and 
even now it was highly inconvenient to have to stir 
burriedly in it. Still a wandering Irish prince 
idven from his home, and ready to agree to any 
conditions so long as he was restored and his 
e*nemies were punished, was not a sight that pre- 
sented itself every day ; and the astute mind of 
Henry saw at once the advisability of- securing a 
pretext for his interference, which he would do 
under guise of helping a neighbouring potentate to 
his own. Once in Ireland — ^if'with a decent excuse 
all the better — his plan was never to loosen his hold 
on it ; to make it his mther by playing off one 
petty prince against another, and maki ng the 
winner recognise him for lord, or else, if needs 
must, though he did not want the trouble, by 
regular conquest of the island. 

Unable to quit Aquitaine, where Dermot found 
him, and where certain disputes with the barons, 
together with the trouble respecting Bccket, 
detained him, Henry gave the Irish prince* letters 
recommendatory to the English nobles, and issued 
this proclamation in his behalf Henry, King of 
England^ Duke of Normandy and Aquitaine, and 


Earl of Anjou, to all his liegemen-^-English, Kdrman, 
Welsh, and Scotch— and to ‘all the nations under 
his dominion, sends greeting. As 'soon as the 
present letters shall come to your bands, know that 
Dermot Prince of Leinster has been received into 
the bosom of our grace and benevolence. Where- 
fore whosoever, within the ample extent of our 
territories, shall be willing to lend aid towards the 
restoration of this prince, as our faithful and liege 
subject, let such person know that we do hereby 
grant to him, for such purpose, our licence and 
favour.” 

Armed with this proclamation, Dermot came over 
to England and hastened to Bristol, where he 
expected to find those who would lend a willing 
hand to his enterprise, thus backed by the king ; 
but few of the English nobles had ever heard of 
him until the present moment, and fewer still were 
inclined to risk anything in a cause where the 
question was between barbarism on both sides, and 
where the issue seemed to promise little profit to 
assistants. No one who had anything to lose, or 
who had anything better with which to occupy 
himself, would listen to the Irish prince, who was 
driven, therefore, to apply to men of desperate 
fortunes ; and such men there were then as now, 
and as there always will be, ready for anything 
which holds out the slightest hope of mending 
their broken condition. Buch a man was Richard 
de Clare, Earl of Pembroke, commonly known in 
history as Strongbow. Dermot promised to give 
him his daughter Eva in marriage, and to secure 
him the succession, after himself, to the throne of 
Leinster, on condition of his bringing over an 
efficient force to Ireland in the following spring. 
Strongbow assented, and Dermot was fortunate 
enough to secure, in anticipation of his coming, the 
service of Maurice Fitz-Qerald and Robert Fitz- 
Stephen, brothers, and adventurers by birth and 
profession. These agreed to come over as early in 
the spring as they could ; and Dermot having made 
his preparations, went secretly to Ireland, and 
remained concealed there. 

A foolish outburst of his, made before his ^ies 
could join him, nearly proved to be his ruin, and 
brought his old enemies, Tieman O’RuArc and 
Roderic O’Connor, titular monarch of Erin, down 
upon him. He lay at their mercy, which he ex- 
perienced on condition of renouncing for ever his 
rights in Leinster, except to a small territory not 
more than sufficient to support the dignity of a 
lesser baron. He accepted the condition, pur- 
posing only to gain time till his English friends 
should be ready to join him. 

In May, 1169, Robert Fits-Stepben, accompanied 
by Hervey de Memtemarisoo, a relative of the Earl 



HISTORIC SKETCHES. 


78 


of PoQibn^e, and by 30 knights, 80 menrat^urms, 
and 800 arobers, landed in the creek Bann, near 
Wexford, and were the first Anglo-Normans that 
had appeared in 
Ireland as in> 
yaders. They 
were immedi- 
ately joined by 
Maurice de 
Prendergast, a 
Welsh knight, 
with 10 men-at- 
arms and 60 
archers. Der- 
mot, with 600 
men, all he 
could collect, 
hastened to 
meet them, 
and the united 
forces, number- 
ing not more 
than a thousand 
men, instantly 
marched upon 
'Wexford, which 
capitulated 
after making a 
fair show of re- 
sistance. Prom 
Wexford, Der- 
mot took his 
friends to 
Ferns, where 
they rested 
three weeks, the 
Irish princes 
taking no steps 
to molest them, 
or to delay their 
progress ; and 
from Ferns 
they went on a 
marauding ex- 
pedition into 
Ossory, to allow 
of Dermot revenging himself on Mac-Gilla-Patriok, 
prince of the district, who had caused the eyes of 
Dermot’s son to be rooted out, Ossory was ravaged 
with fire and sword, the bravest exertions of the 
people being of no avail against disciplined and 
armour-clad troops. 

At Tara, Jloderic O’Connor convened a council of 
all the Irish princes, and inarched thence with a 
large but tumultuous army to Publin. At Dublin 
divisions sprang up among the chiefs,, some of the 


most powerful of whom withdrew theipselves from 
the league amd went home. 

Dermot entrenched himself at Ferns, being 

assisted by the 
skill and 
science of his 
Anglo - Norman 
allies; and 
when Roderiok 
came with 
forces out- 
numbering the 
strangers by 
about thirty to 
one, he found 
himself unable 
to act on the of- 
fensive against 
them. He tried 
negotiation 
with Dermot 
and with the 
English com- 
manders separ- 
a t e 1 y, e n - 
deavouring to 
detach them 
from each other 
by appeals to 
their respective 
interests. But 
the confeder- 
ates compared 
notes, and the 
treachery of 
Roderic re- 
turned edge- 
ways into his 
own bosom. He 
was compelled, 
in spite of his 
great army, to 
make terms 
with the rebel, 
to promise him 
recognition as 
sovereign prince of Leinster, and to do the like by 
his heirs afterwards. Dermot was left free to 
follow his own inclinations, and he marched with 
his allies, reinforced by Maurice Fitz-Gerald and a 
amnii following, to Dublin, which had thrown off Us 
duty to him, and which was now made to pay tor its 
temerity, being only saved from utter destruction by 
the wish of Dermot to turn his arms northward, 
where the King of Munster was fighting on unequal 
terms with O’Connor of Connaught. 
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Allying himself with the King of Munster, 
Dermot drove Roderic back into his own dominions, 
and finding himself so strong, resolved to set up a 
claim to be sovereign of all Erin. At this juncture 
Raymond Le Gros, in command of the vanguard of 
the Earl of Pembroke, arrived at a place near 
Waterford, and being joined by Hervey de Monte- 
marisco, succeeded in establishing himself in a fort 
near Waterford. Three months afterwards the 
Earl of Pembroke himself, in spite of a positive 
order from his king — which reached him at Milford 
Haven as he was about to embark, and which for- 
bade him to proceed^ — came over to Waterford with 
200 knights and 1,000 archers. 

Raymond Le Gros joined his master and the earl, 
knowing that if he wanted to justify by success his 
disregard of King Henry’s orders he must lose no 
time in setting to work, gave orders for ^n imme- 
diate attack on Waterford. The city was carried 
by assault, and then Dermot came and gave the 
earl his daughter Eva in marriage then and there. 

It were long to trace out step by step the history 
of the English campaigns in Ireland, before Henry 
II. himself came over and assumed the lordship of 
the country; to show how St. Laurence O’Toole, 
Archbishop of Dublin, rallied for a time the numer- 
ous Irish princes round the national standard, and 
how his exertions were nearly rewarded with the 
destruction of all the invaders ; how the English 
adventurers suffered many things at the hands of 
the Irish, and how they saved themselves by the 
exhibition of a desperate and splendid courage. It 
is sufficient for the present purpose to say that 
Strongbow, having in the summer of 1171 gone 
over to England, and made his peace with Henry 
at the price of surrendering to him all sovereign 
rights and all the ports and fortresses in Ireland, 
returned with his monarch, who, being now free 
from the disquietude which had before troubled 
him, gave his whole attention to achieving the 
conquest of Ireland. On St. Luke’s Day, the 18th 
October, 1171, Henry landed at the Crook, near 
Waterford, with 600 knights and 4,000 men-at-arms. 
Some show of resistance was made in one or two 
places, but it was feeble and useless against the 
numbers and discipline of the English troops. 
Prince after prince gave in his adhesion, swore 
fealty to Henry, and was admitted his liegeman, so 
that the English monarch’s progress was one of 
continued triumph ; and when, on Christmas Day, 
ho kept his court in Dublin, his table was filled 
with Irish chieftains who had hitherto maintained 
a perfectly real independence, only doubtingly con- 
fessing the superiority of the titular Irish king. 

There can be little doubt that, if Henry had had 
time to consolidate the power he had acquired in 


Ireland, he would have settled his grasp •on tho 
island with very little trouble ; but unfortunately, 
perhaps, for Ireland, he was suddenly recalled in 
the spring of 1172, on account of the proceedings 
taken against him for his alleged part in the death 
of Thomas k Becket. On the 17th April, 1172, he 
sailed from Waterford, after having arranged for 
the government of his new kingdom, and having 
appointed various noblemen of his army to posts of 
command. The laws of England were also imposed 
on the realm of Ireland. 

Never before, and perhaps never since, had Ireland 
enjoyed a quieter and more contented time than 
during the six months after Henry’s departure. 
The strength of the English kept the Irish from 
interfering with them, and their far-reaching power 
even restrained the Irish from internecine war. 
The land breathed again, and all went well till the 
restless spirit of the Irish, not enduring the 
presence of strangers, broke out again in armed 
resistance. The fortune of war gave the advantage 
now to this side, now to that, and at one time it 
seemed as if the work of conquest in Ireland would 
have to be done all over again ; but in the end the 
root which had been planted spread abundantly, 
and by a treaty made between Henry and Roderic 
O’Connor, it was agreed that the latter should be 
king over all Ireland, except about one-third, which 
wis given to tho English (it was afterwards called 
the Pale), and that he should do homage for the 
same,, receiving in return tiie homage of all the 
lesser Irish prii^ces. An arrangement of this sort 
was fruitful in disturbances ; the English encroached 
upon the Irish, the Irish ever sought to oust the 
English, and bloodshed, rapine, and misery were 
made part of the natural order of things. The 
only way, at length, in which the island could be 
governed, if held by the English at all, was by 
means of a military governor, armed with large 
discretionary power ; and this system of govern- 
ment was adopted from the time of Strongbow till 
quite modem times, the idea of the ruling powers 
being, not to do what was best for the interests of 
the governed, but to secure the conquest which had 
been made. 

Government conducted on this principle, or rather 
on this want of principle, could have but one result 
— discontent with, and hatred for, the dominant 
power. Whenever an opportunity presented itself, 
whenever the oppression of the government, or the 
yet more insufferable insolence of the foreign 
settlers, became too unbearable, rebellions broke 
forth ; and though they did not succeed in breaking 
the yoke from off the necks of the rebels, they in- 
volved the country in such confusion as to makq 
it a thorn and a trouble in the side of England, and 
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English gOTemors and statesmen, it is to be feared, 
looked rather to the plucking out of the thorn than 
to remedying |he causes which led to that thorn 
being pricked into her. Here are words written by 
Edmund Spenser the poet, in Elizabeth’s time, in 
his “ Views of the State of Ireland,” words which, 
from their Tigour and aptness, might have! been 
written at a much later date : — “ There have bin 
divers good plottes devised, and wise councels cast 
already about reformation of that realme ; but they 
say it is the fatall destiny of that land, that no 
purposes whatsoever which are meant for her good 
wil prosper or take good effect, which, whether it 
proceed from the very genius of the soyle, or in- 
fluence of the starres, or that Almighty God hath 
not yet appointed the time of her reformation, or 
that hee reserveth her in this unquiet state till for 
some secret scourge, which shall by her come unto 
England, it is hard to be knoune, but yet much 
to be feared.” And thus Spenser answers his own 
questions : — “ Surely I suppose this but a vaine 
conceipt of simple men which judge things by their 
effects and not by their causes : for I would rather 
thinke the cause of this evill, which hangeth upon 
that countrey, to proceed rather of the unsoundnes 
of the councels and plots, which you say have bin 
oftentimes^ laid for the reformation, or of faintnes 
in following and effecting the same, than of any such 
fatall course appointed of God, as you misdeem ; 
but it is the manner of men, that when they are 
fallen into any absurdity, or their actions succeede 
not as they would, they are always readie to impute 
the blame thereof unto the heavens, so to excuse 
their oune follies and imperfections.” 

The “ good plots and wise counsels ” above referred 
to were either not appreciated by the Irish, or — and 
this is closer to the truth— they were devised so 
much in the selflsh interests of the English and so 
little in the interests of the Irish, that the latter 
would have none of them, and, as has been said, 
they rose in rebellion on every favourable occasion. 
Under Henry HI., under Elizabeth, under James I. 
and Charles I., their uprisings were general and 
most formidable, requiring the whole strength of 
England to crush them, though it did not at the 
same time crush the almost universal discontent. 
Not till Oliver Cromwell himself took the military 
command in Ireland could that country ever have 
been said to be thoroughly subdued ; and the 
manner in which he behaved there, following out 
to the uttermost the traditionary English policy, is 
remembered to this day with dread and a shudder, 
and the Irish peasant can wish no worse curse to 
fall upon the head of an enemy than the “ curse of 
Orum’lL” He marched right through the country, 
conquering all before him, scarcely forgiving those 


who did not resist him, slaughtering without mercy 
all who dared to oppose his arms. Whole garrisons 
were put to the sword, and Ireland, blinded with 
the blood of her children, remained for a whil6 at 
rest, unable to move, pressed down by the iron heel 
of the mighty warrior. Then came William III., 
pursuing into Ireland his father-in-law, outciist from 
England, and the land groaned again under the tramp 
of armed men and the roar of cannon ; but the battle 
was the battle of English against English, though 
on Irish ground, and brought no good to the country 
in which it was fought. The cause of William once 
triumphant, the old policy of repression was adopted, 
and religious heats which had already been thrown 
out to a large extent, and which had severely 
embittered the relations between Protestants and 
Roman Catholics, grew fiercer, and rendered the 
struggle more and more desperate. 

Not until after the lamentable rebellion which 
took place in 1798, and which was assisted by the 
French, then struggling by any means to inflict 
mortal injuries upon Great Britain, did English 
statesmen see the propriety and the wisdom of 
doing ** justice to Ireland.” The immediate politi- 
cal result of this rebellion, which was not put down 
without much bloodshed both on the field and on 
the scaffold, was the union of Ireland with the sister 
kingdom, and this act was consummated, under 
the auspices of Mr. Pitt, on the Ist of January, 
1801. Before that date Ireland was a separate king- 
dom, though acknowledging the same king, had a 
separate Parliament of two Houses, and was, as far 
as her own internal affairs went, distinct from Great 
Britain. But it was found that the Parliament was 
steeped in corruption to the lips, that selfish in- 
terests selfishly advocated were alone represented 
in it, and that the few brilliant statesmen, properly 
so called, whose voices from time to time were 
heard in it, were borne down with the dead weight 
of those who saw no use in legislating for the real 
good of the people. 

Mr. Pitt therefore determined to bring about 
a union between the countries. In the face of 
much opposition, and under circumstances of 
much public danger, he carried his point, and in 
January, 1801, the Irish Parliament, by its own 
consent, ceased to exist. Since that time Irish 
interests have been represented by members sitting 
in the imperial House of Commons at Westminster, 
and the peerage of Ireland by representative peers 
in the House of Lords. Since that time also Irish 
interests have been more conscientiously considered 
than before, and legislation, of which the distinct 
object was to do justice to Ireland, has gone forward 
with a quick hand. 

See Cassell’ t History of EngUxnd, 
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LATIN.— XX. ‘ * 

[CwtUinutd from p, 45.] 

LATIN PROSE (eotUinued). 

Wb have said that Latin is more exact than 
English. This will be especially seen in the fol- 
lowing examples 

(a) The greater precision of Latin is clearly 
seen in its stricter use of the tenses — e.ff.^ English 
constantly uses the present or perfect when the 
reference is to future time, as in the following 
instances 

I hope to come to-morrow. 

8pero me venturum eeee eras. 

I wlU do it, If 7 can. 

FSoiam al potero. 

When I have taken the city I shall retnm. 

Ubi urbem cepero redibo. 

I have long mieeed you. 

Jtmdudutn te desidero. 

It would have been better to have spared the conquered, 
Helius futt victis parcere. 

Latin could not tolerate such carelessness, but 
always uses the tense proper to the time of the 
action described. The same lack of precision is 
seen in such English usages as “ The time was 
now drawing near (in descriptions) ’* — Latin turn ; 
*‘You aa/y (in a letter)” — Lat. scrihis ; “To hear 
from anyone ” — Lat. Litteras aooipere ah aliquo. 

(b) The preference of Latin for personal and 
concrete constructions is seen in its use of adjectives 
(qualifying the subject) rather than adverbs (quali- 
fying the verb), such as primus^ solus, lihens, laetus, 
invitus, primus, prudens, iniprudens, etc. : e.g , — 

He was the first to do tliis. 

Primtia hoc fecit. 

He did it against his will 
Invltus id ftcit 

And in other cases, where English would use a 
eubstantival expression : e,g. — 

He was condemned in hfs absence 
Aboena eondemnatus est. 

The top of the mountain. 

SummuM mons. 

(So imus, mediu$, eairemus, etc., and a few nouns 
such as senosB, adolesoens, puer, consul, etc.) 

Where there is a personal subject, the personal 
construction is usually found. Oompare the English 
“ It seems that I said that in vain,” with the Latin 
Videor id frustra dixisse ; ” and “ It is said that 
Offisar was the moat compassionate of men,” with 
**’ Dicitur Caesar ante omnes misericors fuisse.” In 
such cases the impersonal construction, ^^videtur me 
dixisse,” ^*di6itwr Oaesarem fuisse,” is infrequent. 
The nearest approach to it found in Latin is the equi- 
valent of our *Hhey say that . . viz., dieUnt,fcTVsU, 
f^fUMltMif—followed l^y accusative and inftnitive. 


In the same way, the preference of Latin ipr 
the actiee voice rather than ' ' 
marked, prominence being thus gi'jento the agent, 
and greater vividness and simplicity aecured. 

So where we use abstract noons, etc., Latin 
adopts a more personal phrase: c.y.— ^“Tbe death 
of Hector,” “Heotor adempttes;** “the loss of 
Sardinia,” “Sardinia amissa;" “I hate ingrati- 
tude,” “ immentorem beneficii odi ; ” “ everyone 
admires poetry,” **poetas nemo non miratur.” So 
“by a unanimous verdict” is ^^ommum judioio;” 
“ happiness ” is “ beata vita,” and so on. 

(o) The emphatic or rhetorical character of Latin 
shows itself in the order of the words; in the 
pointing of the sentence by the use of demonstra- 
tive pronouns and such wmrds as ita, adeo, turn, 
quidem, a/utem, vero, which fix the attention, and 
arouse it to watch for the coming explanation, 
result, or statement, of whatever kind it may be ; 
and in such usages as that of the superlative, to 
express merely a high degree— “a brave man” 
is “ yit fortissimus,^^ and a similar kind of exaggera- 
tion, as we should call it, tinges almost all Latin. 


The following exercise contains a number of 
instances of these differences between the Latin 
and English languages, and will give the student 
an opportunity of applying all that has hitherto 
been said. Let him, above all, first think the 
English into its simplest, most personal and con- 
crete form, and then translate it into Latin — 

He threatened to kill him on the top of the 
mountain. We have long been desiring to bear 
from you. It is said that the capture of the 
island caused him much grief. I go back home 
to-morrow. The city at this time was strengthened 
by three walls. It seemed that he did it unwittingly. 
Everyone hates open flattery. I shall say it gladly, 
if you are the only one to object. It would have 
been much easier to have secured happiness 'for 
him in his boyhood. During my consulship I 
willingly risked my life for my country. ♦ It is 
unanimously acknowledged that I was a brave 
man. But the whole country ♦ has sl^own me the 
utmost ingratitude. I shall seek another country,* 
where courage and patriotism are still admired. 
When I am no longer present, they will miss me ; 
but when I have experienced the gratitude of 
friends, I shall not again betake myself into the 
midst of envy and malevolence. They say that 
since the death of Cicero there has been no real 
oratory in the world. 

§ 9. By a compound sentence Is meant a sentence 

* Note otrefuny ssusei In whUfii ilfili imd Is 
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which is formed by a combination of other sent* 
enoes. 

The simplesttform of such combination is what 
is called oo*obdination, when the sentences are 
simply placed side by side on equal terms. In the 
earliest stage of thought and language, no doubt, 
the simplest ideas suggested themselves success- 
ively, and were hence expressed in simple sentences, 
side by side, without any attempt to bring them 
into nearer connexion as cause and effect, the idea 
of succession scarcely being consciously felt. The 
second stage would be to connect them by the 
simplest conjunction, showing that the succession 
of events is now realised ; the next, by a conjunction 
expressing that the one was the result of the other ; 
and then, last of all, would come the mode of ex- 
pression, which is so familiar to us, wiiich makes 
the thought of the cause, etc., prior to, and ex- 
planatory of, the result. The following sentences 
will show the stages indicated : — 

He is cruel. 1 do not like him. 

He ig cruel ; 1 do not like him. 

He is cruel, and 1 do not like him. 

He is cniel, therefore 1 do not like him. 

I do not like him, because he is cruel. 

In the third and fourth of these sentences, we have 
instances of a compound sentence, of which the 
components are connected by co-ordination^ each of 
these component sentences standing grammatically 
alone and independent of the other. 

— It must be noted that in Latin, the 
relative quh which is one of the most common 
means of connexion between sentences of all kinds^ 
is also used to connect co-ordinate sentences, being 
equivalent to a conjunction and a pronoun (et is)^ 
as in the following : “ Caesarem vidi, qui me salut- 
avit.” The same usage is found in English, but 
much more rarely.) 

The fifth sentence given above is an instance 
of complete Subobdination. Of the two sentences 
which were originally separate and independent 
simple sentences, one has remained as the prin- 
cipal clause, conveying the statement in a form in 
which it can still stand alone ; and the other has 
become iuhordvnated to that principal clause, losing 
its own independence, and assuming a form in which 
the thought it conveys is no longer complete by it- 
self, but gives the reason for the statement made in 
the principal clause. 

§ 10. Of these subordinate clauses we must 
distlnguisb three kinds— 

(i.) Substantival or noun clauses. 

(ii.) Adjectival clauses. 

(iii.) Adverbial clauses. 

(i.) Substantival, corresponding to the forms of 


simple iA^tenoe (statement, question, petition) 
mentioned above : s.y.— 

(a) Ciceronm oraiormfuim diott. 

He says that Cioero was an orator. 

Constat Caesarem a Bruto oocisum, esee. 

It is certain that Camr woe killed by BnUne, 

(b) U nde adveneris 

He asks where you have come from. 

(c) VJt ab Italia discedas edioit (orat). 

He orders (begs) you to depart from Italy. 

In these sentences, the verb in the third person is 
the principal clause, and the words italicised form 
the subordinate clause, which is called ** substan- 
tival,” because it expresses w/ut^—whetber subject 
or object — is stated, asked, or petitioned. 

(ii.) Adjectival : so called because corresponding, 
in relation to the principal clause, to the various 
attributives or qualifying epithets, especially ad- 
jectives, which may be attached to the subject or 
object of the verb in a simple sentence (vide § 8) 
in order to define it more exactly or to describe it 
more fully. A simple relative clause might be substi- 
tuted for any of these adjectival expressions : e.g.^ in 
the sentences given above in § 8 (p. 44, a, ft), we 
might write for “ mansurorum,” qui manebunt ; for 
“ scriptor,” qui soripsit ; for “ exortum,” quod ex- 
ortum esb ; for amicus ” (a noun in apposition to 
the subject, being equivalent to an adjective), qm 
anvmte fuit, and so on throughout. 

(iii.) Adverbial : so called because corresponding, 
in like manner, to the various adverbs and adverbial 
phrases which may be attached to the verb in a 
simple sentence in order to further describe the 
circumstances under which the verbal action takes 
place : e.g.^ in the above sentence (p. 44, ft) we might 
have written instead of “ libertatis causa,” ut liber- 
tatevi reouperaret ; instead of “pugione consulto 
parato” (a rather awkward double adverbial phrase), 
cum pugionem ut id officer et paravisset; instead of 
“ invitus ” (an idiomatic use of adjective for adverb), 
q'luinivU invitue emty and so on. 

These adverbial clauses are always connected 
with the principal clause by a subordinating con- 
junction, or else by the relative jfuf, and may ex- 
press — 

(1) The purpose or end aimed at (Final) : eff . — 

He went away in onier Ut learn this. 

Ut haec disceret abiit 

(2) The cause or reason of the action (Oansal) : 
e.g . — 

Bveryone admires him for kUUnq the king. 

Quod regem oceidatt nemo non ilium mintnr. ' 

(3) The result produced (or likely to be produced) 
or consequence (Oonsecutive) : e.g . — 

He wounded his brother eo that he died at once. 

Fratrem vulneravit ut etoUim vMriwtM emeL 
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(4) The imaging or Bupposed circumstances 
(Conditional): e.g.— 

I shall come to-morrow \f I can. 

Si potero, eras veniam. 

(6) The circumstances positively stated, and 
regarded as contrasted with the principal clause 
(Concessive) : e.g. — 

HovJtvtr unwilling he may he, I sliall try to help him. 

Qtiamvls sit inviUis, tamen juvare Ilium conabor. 

(6) The time of the action (Temporal) : e.g. — 

His father came when he had done everything. 

Cum omnia fecUuet, venit pater. 

(7) The circumstances with which something in 
the principal clause is compared, or by which it is 
limited (Comparative or Limitative) : e.g . — 

I wish you to be better than you are. 

Te, quam es, ineliorem esae volo. 

Js you 8010, 80 will you reap. 

Ut sementem fecerU, Ita metes. 

C/. In hofltes, prout cujusque animus ernt, ruobant. 

Not till we have mastered the difference between 
these various kinds of sentences — simple and com- 
pound, principal and subordinate — shall we have 
secured a solid basis on which to build up a 
thorough knowledge of the structure of Latin 
prose. We shall constantly have to refer to this 
analysis of the sentence, 

§ 11. And there is one more point which must be 
clearly before us— the meaning of the terms Oratio 
Recta, Oratio OUiq'ica, and VirUtallg Ohliqtie. 

If we are reporting the statements, questions, or 
petitions of anyone (ourselves or someone else), 
we can do it in two ways. Either (1) we can re- 
peat the very words which were used by the speaker 
or writer, without any alteration, simply prefixing 
to them or inserting parenthetically after the first 
convenient pause — or, if the sentence be short, 
adding at the end of them — the appropriate verb 
in the person required ; or (2) we can take the 
words, as it were, into our own mouth, and report 
them at second-hand, in which case the whole 
reported speech becomes dependent on the verb by 
which we introduce it. 

The first of these methods, as you have already 
learnt, is called Oratio Recta (1) ; the second, Oratio 
OUigua (2) : e.^.— 

In § 10 (i.) we have three examples of Oratio 
Ohliqua ; but the sentences {vide § 7) might have 
been reported in Oraiio Recta as follows : — 

(a) Cicero, Inqult, orator fult 

(b) Eogat : Unde advenlsti ? 

(c) Bxclamat : Ab Italia diacedat. 

But very often a subordinate sentence really ' 
contains an allusion to the words or thoughts of 
another, without any verb of saying or thinking 


being actually expressed ; that is, the statement 
made in such a sentence is given not as repre- 
senting the conviction of the speaker or writer, 
but as representing the conviction of others already 
alluded to. Such a sentence is said to be Virtually 
Oblique: e.g . — 

They made a sally from the camp, because they had no other 
hope of safety. 

The English here, as so often, is ambiguous. The 
subordinate clause may express the speaker’s own 
opinion as his opinion ; but it may also mean that 
it was their opinion (=r because, as they thought or 
said, there was . . ), and in that case it is VirtvMg 
Oblique. Latin, as we shall see later on, is able to 
distinguish in expression between the two different 
thoughts. In both languages we must keep a very 
careful and constant outlook, in order .to espy at 
once, and translate correctly, instances of this con- 
cealed Oratio Ohliqua, which we shall often find 
lurking hidden behind an expression that is capable 
of conveying such a double meaning. Our English 
use of a past tense to represent Oratio Ohliqua 
makes special caution in translation necessary. 


TRANSLATION FROM PLINY {continued). 

Ubi coopit advesperascere, jubet sterni sibi in 
prima domus patte, poscit pugillares, stilum, lumen : 
suos omnes in interiora dimittit, ipse ad scribendum 
animum, oculos, manum intendit, ne vacua mens 
audita simulacra et inanes sibi metus fingeret.- 
Initio, quale ubique, silentium noctis, deinde con- 
cuti ferrum, vincula moveri : ille non tollere oculos, 
non reraittere stilum, sed obfirmare animum : turn 
crebescere fragor, adventure etiam, et jam ut in 
limine, jam ut intra limen audiri : respicit, videt, 
agnoscitque narratam sibi effigiem. Stabat innue- 
batque digito, similis vocanti : hie contra, ut paul- 
lum exspectaret, manu significat, rursusque oeris et 
stilo incumbit : ilia scribontis capiti catenis insona- 
bat : respicit rursus idem, quod prius, innuentem : 
nec moratus, tollit lumen et sequitur. Ibat ilia 
lento gradu, quasi gravis vinculis ; postquam de- 
fiexit in aream domus, repente delapsa deserit comi- 
tem : desertus herbas et folia concerpta signum loco 
ponit. Postero die adit magistratus, monet, ut 
ilium locum effodi jubeant. Inveniuntur ossa in- 
serta catenis et implicita, quae corpus aevo ter- 
raque putrefactum nuda et exesa reliquerat vin- 
culis: collecta publice sepeliuntur: domus postea 
rite conditis manibus caruit. 


NOTES. 

Coepit is pleonastic, as advesperaactre means “to begin to be 
evening.” 

Sterni, Passive infinitive ; supply lectum as the subject to it 
Pugillares (lit. “ wkat can be held in the fist") came to mean 
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“small writing tablets.” These were made of wax 
(called oeroe, below), and a pointed piece of iron {ttUua) 
was used for writing on them. The letters were en- 
graved in the wax, and when the particular notes were 
done with, 4he wax was smoothed out for a fresh 
impression. 

Suos, i,e., iervoa, “ The memliers of his household.*’ 

Jnteriora. The neuter plural of au adjective Is often used as a 
substantive denoting place. “The Inner parts (of the 
house).” 

Animum. Lit. “applies his inin<l, his eyes, his hand to 
writing,” i.e., devotes his whole attention. 

Audita. “ That he had heard of." 

Slbi Jingere. “ To make for himself " = “to imagine. " 

Quole ubiquCf i.c„ eat. Erat must be supplied with silentivm. 

Concuti. This and the following verbs are the “historical in- 
finitive.” The syntax will tell you that the infinitive is 
often iised instead of n past tense of the indicative. 

Ohjlrmare animum. “Confirmed his resolution.” Animna 
must be translatetl variously according to the sense 
of the passage mind, thought, resolution, feeling, 
temper." 

Jam. The repetition of this word presents the scene vividly— 
“Now as on the threshold, now within the threshold.” 

.Stabatt i.e., the ghost, ^gies or imago, as it is called. 

.Similis vocanti. Lit. “ like to one calling” = “ as if he were 
calling.” 

Significat and incumbit are historic presents. Sue last lesson. 

Mcspicit here is transitive, “looked back at,” “looked Imck 
and saw.” Idem (neuter) i.s governed by innuentem, 

“ beckoning (in) the same wa> .” 

Ilia, r Jig lea. 

A ream. The oj)en courtyard which was usually placed in the 
middle of a Greek liouse. 

Iklapaa. “ Glided down,” i.e , “ sunk." 

.Idit. “Visits.” 

Jlffodl. From effodio, a verb in 4o of the 3rd conjugation. 

<iuae corpua, etc. Quae, qualified by nvda et exeaa vincuUa, is ' 
the object of reliquerat ; corpus . . . putrejactum is the 
subject. 

I'ubllce. “At the imblie expense.” 

EUe conditia vianibus. Manes (a word only found in the plural) 
means the ghost or spirit of the dead. Condere manes = 

“ lay the spirit to rest.” Trans., “ The house was freed 
from (lit. lacked) the spirit duly laid to rest." Tlie 
Greeks and Romans tiiought that if a man did not re- 
ceive a proi)er burial, he could not rest in his grave. In 
this case we must suppose that the man had perhaps 
been murdered and secretly buried without any religious 
rites, therefore his spirit could not rest until these had 
been duly performed. 


KBT TO TRANSLATION FROM PLINY (p. 44). 

There was at Athens a house which was good-sized and 
roomy, but of bad reputation and deadly. In the silence of 
the night there was a noise of iron (being moved), and should 
you listen more attentively, the clank of chains, at first at some 
distance, then quite close, was heard ; soon there appeared a 
ghost, an old man wasted with want and dirt, with^ng beaixl 
and shaggy hair; on his legs he wore fetters, on his hands 
chains, which he rattled. ^ After that, sleepless nights were 
passed by those in the house, rendered gloomy and terrible by 
fear ; the sleeplessness was followed by Illness, and as their 


alarih increased, by death. For by day, also, although the 
apparition had vanished, the memory of it flitted before their 
eyes, and their prolonged fear proved a cause of '(fte8h) 
fear. In consequence the house became deserted, and con- 
demned to solitude, and was entirely given up to tliat monster ; 
still it was advertised, in case anyone, ignorant of so great a 
disadvantage, might like either to buy or to hire it There 
came to Athens Athenodorus, a philosopher, he read the bill, 
and, hearing the price, made inquiries, because the cheapness 
of it caused suspicion, and learnt the whole story ; and none 
the less, in fact all the more keenly, he hired it. 


MUSIC. — XX. 

* [Contlmied fi'om p. 16.] 

(Tonic Sol-fa Notation.) 

TRANSITION. 

All the first exercises should be pointed on the 
upright columns, the student meanwhile singing. 
When this ican be done freely the exercises should 
be sung from the printed copy. The practical 
point, in the first place, is to find a tone in a side 
column and to sing the same sound to the syllable 
on the- same level in the other column. Then en- 
deavour to get the following tones from the new 
point of departure. 


First Flat 

Key. 

BOh 

doh^ 

te 

fah 

ta 

me 

lah 

ray 

BOh 

doh 

fah 

tei 

me 

lahi 

ray 

BOhi 

doh 


First Sharp 

Key. 

doh> 

fah 

te 

me 

lah 

ray 

BOh 

doh 

fah 

te^ 

me 

lahi 

ray 

BOhj 

doh 

fahi 


Ex. 169. 


First shwrp key. 


Left col. d n , 

r 8 fe 8 1 

1 f 8 fe 8 ' 

Bight col. 

LdtidJ 

drnrldtidj 


Ex. 170. 

L. dsnd /rnfesl , /r nfefllsfrd. 
B. iBilitidj dtidrd Iftlitid/ 

Ex. 171. 

L. d n 8 n f n fe 8 1 ( n fe 8 U 8 f ti d. 

K. hitidlrdtidsiUitidl 

First flat key. 

Ex. 172. 

B. dnsdMd^tan , fd'taintd*. 

L. l8fn)nrdn\Bfn) 
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Ex. 178. 

R. dandMaltall ^ (talUtd^ 

L. ir n fnjtdrnnl f n) 

BBIDGE NOTES. 

The Tonic Sol-fa notation expresses changes of 
key in a very clear manner. When once the prin- 
ciple is understood, there can be no doubt as to 
what the singer is asked to do. But this notational 
clearness cannot do away with difficulties of the 
ear. The advantage of the notational simplicity is 
that the singer has only to think of the musical 
difficulty, and has not to occupy hi^ thoughts in 
unravelling notational obscurities. 

A change of key is shown by placing the Sol-fa 
initial of the name to be changed side by side with 
the initial of the new name. The following are 
Exercises 169 to 173 rewrittten on this plan. 

Ex. 174. 

dn'dtiddrnrdti'HssBfnrd. 

Ex. 176. 

d 8 n d ’’Si li ti d d ti d r d 8i li ti ”8 8 f r d. 

Ex. 176. 

d n 8 n "li ti d r d ti d 8i li ti **8 1 8 f ti d. 

Ex. 177. 

d8nd‘ •rnfnrdrnnf“ltd'. 

The exercises that follow should be pointed on 
the upright columns, and at first it will be found 
expedient when singing from the printed copy to 
sing the name and sound of the bridge note, and 
then to leisurely sing the same sound to its new 
name. After skill is attained both syllables may 
be run into one, as “ s^doh,” “ mlah,” “ r’soh,” etc. 
Later still, the sound represented by the bridge 
note should be simply thought, and only the new 
name uttered. 

EXEBOISES WITH BBIDGE NOTES. 

Fir9t sharp hey and return. 

Ex. 178.*— d r n 8 *d ti d d ti li Bi li ti d 
•"b f n r d. 

Ex. 179.— n r d r n “Ij ti d r d ti d 8] 't 
n n f n n r d. 

Ex. 180.-8 n d r n 8 1 8 'r d d ti d 8i li 
tid'lBBfrd. 

Ex. 181. — d n r f n r d '8i li ti d r ti ti d 
^ f n 1 1 d*. 

First fioit hey cmd retwm. 

Ex. 182.— d 8 n d* '*'8 f n r n f r d “1 t d' 
8 n d. 

Ex. 183.-8 n d’ 8 ‘d r n n f n r n d ‘d* d* t d\ 


Ex. 184. — n rdn8 *rnrndn8ln*8l 
8 1 td\ 

Bx. 185.-8 fndn8d*'’lB8fnrd^B 

1 1 d’. 

(Staff Notation.) 

TBANSITION OB MODULATION. 

The movement or transition from key to key is 
often called a modulation, although this term is 
a better one for another kind of change to be de- 
scribed later on. The StaJS notationist has two 
difficulties to face in studying modulations. He 
has to conquer the musical difficulties with his ear 
and voice, and he has to decipher the notation. 
The first exercises given below show the change 
of key plainly, in order that the student may give 
all his attention to the musical difficulty. The 
diagram that follows shows the changes of Sol-fa 
name necessary when notes of the same pitch, but 
of different tonality or key, are compared. The 
contiguous staves show “ one remove ” transitions. 
The student should frequently practise from this 
diagram, pointing and singing simultaneously upon 
the following plan : — Choose any key or stave for a 
starting-point, sing eight or ten notes (not straight 
up and down the scale, but skipping backwards 
and forwards), and then determine upon some 
point of departure to a note of the same pitch in 
the stave above or below; sing the “transition” 
tone, or “bridge,” to its new Sol-fa nam^ several 
times, and then endeavour to sing the nearest 
surroundings in the new key, and when this can be 
done with certainty, freely leap from tone to tone. 
Do not arrange the change so as to involve the im- 
mediate use of ta or /e of the new key. 


Ex. 194. 



Ex. 19(L 
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In the above exercises the changes of key are 
indicated by the changes of signature. But com- 
monly transitions are not so clearly shown. The 
new flats or sharps — the “ distinguishing tones ” — 
are shown by the placing of accidentals before the 
notes to be altered, and the reader is left to reason 
out the change as best he can. Sometimes it is 
very difficult to make out key changes, and there- 
fore to sol-fa correctly, especially in part music, 
where the new tones of the new key are in some 
other part than the one being read. Whether to 
change key at all, and if so where in the passage, 
and to what key, are matters that can be settled 
only by practice and experience, guided by a few 
general rules, to be formulated a little later on. 
The following hints will serve for the reading of 
the ensuing exercises. 1st. Regard a sharp fourth 
as a new and a flat seventh as a ntvrfah. 2nd. 


Prefer to change on at least one note before the 
aocidentaL 3rd. Sing the new Sol-fa name several 
times before proceeding to the next note. 

Ex. 196. Changed by a restored by a Q. 





Ex. 198. Changed by a tj, restored by a f. 



Ex. 199. Changed by a fl, restored by a b . 



"J/ z — n 





TRANSITION DIAGRAM. 
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The Fifth Step. 

THE HINOR KEY OR MODE. 

In nil the previous lessons and exercises the scale 
member or relation called doh has been regarded as 
the centre of gravity, or point of repose. It is, 
however, found quite possible, and in a certain 
degree effective, to treat other members of the 
common scale as pivots or tonics. Most of the 
music composed before the seventeenth century 
does not give that importance to doh as a tonjc 
that distinguishes most of the music composed 
since that period. There were roughly as many 
ways or modes of treating scale tones as there are 
tones in the scale — viz., seven — and each had its 
specific name as a mode of the scfi^le. In Handel’s 
time (1685-1759), the Doh mode and the Lah mode 
were almost the only survivors of the old peculiar, 
and to our ears vague keyless treatment of scale 
tones. In the present day the Doh mode and the 
Lah mode are the only modes recognised in scien- 
tific practice, although in what are called Gregorian 
chants, ecclesiastical music still maintains antique 
usage. The progression of whole tone and semitone 
steps from one pitch to its octave is called a scale. 
Ck>mpare the scale formed from doh with that 
formed from lah, and it will be seen that the two 
scales do not always keep step together. 


* 0 ) 

li ti d r 

Ai Bj C D 

d r n f 

C DBF 


Hi ( 2 ) ♦ ( 8 ) 

n f 8 1 

E F G A 

8 ltd' 

G A B Cl 


The differences are noted at ♦. That at (1) is the 
most important. The scales are named after the 
adjective that defines the width of the third of 
each scale from its starting point The Lah scale 
is therefore called a minor scale (because from Ij 
to d, or A, to C, is a minor 
third) and the Doh scale 
a MAJOR scale (because 
from d to n, or C to E, is 
a nuyor third). 

FORMS OP THE MINOR 
SCALE. 

In order to make good 
harmony, and at t he same 
time to secure smooth 
melody, it is found neces- 
sary to vary the top tetra- 
chord of the minor scale. 
The seventh, soh, is used 
only rarely, and exclus- 
ively to connect lah to fah in a downward move- 
ment. The sixth is often sharpened, but almost 


The Minor Scale. 

A.. 

lah 



M 


fah 

-I* 

E 

me 

6 

D 

ray 

4 

C 

doh 

3 


♦•i 

2 


lahi 

1 


exclusively to connect fneto seimxi upward move- 
ment. Leaps to soh or to fah sharp {bay or ha) are 
extremely rare, because they are found to disturb 
the minor effect of the lah, < 


THE SHARP SIXTH OF THE MINOR SCALE BAY 
(ABBREVIATED BA), 

It is found practically convenient to distin- 
guish by name the sharp fourth of the major scale 

(d r m f fe) sharp or major sixth 

of the minor, not to mark differences of pitch, but 
in order to avoid the associations previously built 
up round the name fe, and at the same time to 
build up another set of associations peculiar to the 
use of the sharp or major sixth of the minor scale. 
The tone in question is therefore called bay 
(abbreviated as ha, and sometimes by the initial 
letter only, h). 


ALTERED RELATIONS IN THE MINOR KEY 
COMPARED WITH THE MAJOR KEY. 

The most striking fact in connection with the 
effect of the minor key is the strange and, to the 
singer, puzzling change that comes over the old 
familiar tones of the common scale. Thus doh 
becomes dreary, te expectant downwards, me gains 
dignity, fah is often tragic, soh expectant, ray in- 
definite, and so on. Gradually and with due 
practice the Sol-fa syllables bear the burden of the 
new associations thus imposed upon them, but to 
the end it is generally more difficult to read un- 
familiar music in the minor key than in the major 
key. 


(Tonic Sol-fa Notation.) 

THE MINOR MODE. 

The chord of Lah (Ij d m 1) should have first 
attention, just as in the major mode the chord of 
(d m s d^) was first studied. The other tones are 
then gradually grouped round this chord. 

Ex. 186. — Lah is C, doh is Ef?. 

|d :li Id :n |1 :1 I n :d } 

I n :d I li :d | n I d :— | d I n ^ 
|1 :-|d :-jd:li I d |li:- 

Ex. 187. — Lah is D, doh is F. 

I n ;n I r :d | d t ti | lx :d I n :r ^ 

I d :li I ti I d :pi 11 :n jn 1 r ;d | 

|d It,.— |lx:- |-:-|| 




ALGEBRA. 


Ex. 188. — Lah 

is 

3, doh is D. 

8e 

is to lah what 

te is to doh. 







|1 

trfd' 


1 1 

P 


1 88 

1 

) 

i' =- 



|d*:l 

1 


88:1 

1 

) 

|d':- 

t 


1 — 

1 




Ex. 189. — Lah 

is F, doh is A)?. 





|li:- 

ti id 

|n 

1 r 

d 


r :n 

} 

K=- 

n 


1 n :f 

n 


Id :li 

1 

If :-i 

n 


l-:-| 

1 




It is difficult to 

sing 8 soon after se 

1 has 

occurred. 

Ex. 19C 

. — Lah 

is E, doh is G. 





|d:-| 

n 

8 


n 

:r 

Id :n 

} 

11 :-l 

se:— 



8 

:f 

n :r 

} 

|n ;1 1 

88 ;1 

8 

:f 1 n :n 

1 


1 — 

11 


An idea of ha can be got by imagining in ba se 1 
to bo 8 1 t of another key. It is difficult to sing 
fah or doh soon after ha, and difficult to sing ha 
soon after or doh. 


Exercises on Ba. 

Ex. 191. — Lah is C, doh is E[?. 

|li:— |d;r |n In |ba;— Ise: — ^ 
|1 I-:- |li Id :n |1 |r :f } 

jn ;n | ba:8e 1 1 I — j| 

Ex. 192. — Lah is D, doh is F. 

|n ;r | d :ti j Ij :d I n :— | f 1 d :r [ 

|n I — |n I batse |1 :n I f j. 

jn :r 1 d :t, |1, I-:-]] 


Ex. 193. — Lah is doh is E. 

|n :d lr:n |ba:8e|l 11 :n |d:n ^ 
|bi;Be II :— [[ 


COMlfON LBAFS IS THE MINOR KEY. 

Ex. 194. — Lah is B, doh is D. 

|n.r:d.tilli ;1 jfjn:r.f|n | 

|8e :1 |f4n;r.d|ti :f In } 


|d‘ ise It :1 [r.n;f.8 If :n J 

[t :n ld*.t:1.8e|t.l :1.8e|l || 


Fah to se and se to fah. 
Ex. 196. — Lah is C, doh is E|? . 


|1. :d 

In :1 

|8e:l 1 f :n 

|f :se 

11 :d* 

jt :t 

11 

j n :f 1 n :1 

|f :f 

1 n :n 

|1 :8e 

If :n 

j barse 1 1 

II 



ALGEBRA.---II. 

{ConiUiutdJro-mp. 27.1 

ADDITION. 

Examples. — (1) John has w marbles and gains 
h marbles more. How many marbles has he in 
all? 

In this example we wish to add x marbles to h 
marbles. But addition in algebra is denoted by the 
sign -f • Hence » + ft is the answer— i.e., John has 
the sum of x marbles added to ft marble*. 

(2) What is the sum of 3ft pounds added to the 
sum of 0 pounds and /pounds ? 

By algebraic notation, 3ft -f c -|-/ pounds is the 
answer. 

44. The learner may be curious to know how 
ma/ny marbles there are in a? -f ft marbles ; and how 
numy pounds in 3ft -f -h/ pounds. This depends 
upon the number each letter stands for. But the 
questions do not decide what this number is. It is 
not the object, in adding them, to ascertain the 
specific value of x and ft, or 3ft, c, and/; but we find 
an algebraic expression, which will rejyreservt their 
sum or amouTVt. This process is called addition. 
Hence * 

46. Addition in algebra may be defined as the 
cormecting of several quantities with their signs 
into one expression. 

46. Quantities may he added hy writing them one 
after amother, without altering their signs. 

— A q\umtity to which no sign is prefixed is 
always to be considered positive, that is, the sign 
-f is understood [Art. 12]. 

Example — What is the sum of w, ft —8, and 

2ft— 37/i dl" c -f w 4- ft — 8 -{-.2ft — 3w -}“ <?. Ana 

47. It is immaterial in what order the terms or 
letters are arranged. If you add 6 and 3 and 9 , 
the amount is the same, whether you put the 6, the 
3, or tlie 9 first— namel\", 18. But it is frequently 
more convenient, and therefore oustoma/ry, to arrange 
the letters in alphabetical order. 

48. It often happens that the expression denoting 
the sum or amount may be simplified by reductng 
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several terms to one. Thus, the expression 2^ + 7^ 
-f 4a may be abridged by uniting the three terms 
into one. Thus, 2a added to 7a makes da, and 4a 
added to 9a makes 13« — ^that is, 2a -f 7a + 4a = 13a. 

There are tm ooies in whioh reduotiom can be 
made. 

49. Case 1. — When the qua/oMties are alilie, and 
the signs aZiA^, as-|-4J-f-6A or — 4y — 3y, etc. Find 
the sum of the oo-effmenti, armex the common letter 
or letters^ a/nd prefix the common sign. 

Examples. — (1) What is the sum of 3a, 4a 
and 6a ? 

Here, 8a + 4a + 6a = 13a. Ans. 


(2) 

(3) 

(4) 

(S) 

3xy 

76 4 - 

ry -h 3abh 

odxy 4- 3m^ 

7xy 

86 4 - 3xy 

3ry 4 - abh 

2cdxy 4- fng 

xy 

26 4“ 2«?y 

3ry 4- 4a66 

5cdxy 4- 7mg 

2xy 

66 4“ 5xy 

2ry4- abh 

7cdxy 4- 8//i^ 

ISxy 

236 4 - llxy I2ry -f 9a66 

15cdxy 4- 19m^ 

50. The mode of proceeding is the same when all 

the signs are — . 



Examples.— ( 1) What is the sum of — 36a, - 60 , 

and — 56a ? 



Here • 

f 

CO 

1 

- 56a =- 96a. 

(2) 


(3) 

(4) 

— ax 

— 

2a6 — my 

— 3aa6 — %bdy 

— 3aa? 

— 

ab — 3my 

— aoh — bdy 

— 2ax 

- 

7ab — 8my 

— 6aa6 — 7bdy 

— 3ax 

— 10a6 — 12my 

— 9aa6 — \3bdy 


61. Case 2. — When the quantities are alike., but 
the signs wUike-AhsA is, only one of each, as 4- 9J 
and — ; 

Take the less oo-fiffieiefU from the greater ; to the 
difference a/nmex the common letter or letters, cmd 
prefix the sign of the greater co-efiicient. 

Suppose a man’s loss is £600, and his gain £2,000. 
The algebraic notation is — 600 2,000— ?.e., £500 
is to be subtracted from his stock, and £2,000 added 
to it. But it will be the same in effect, and the 
same expression will be greatly abridged, if we add 
the difference between £600 and £2,000, viz., £1,500, 
to his stock. 

Examples. — (1) What is the sum of 16a6 and 
— lal ? Ans. dab. 

To -f 46 66o 2km dy 6m 36 — dx 

Add ^ 66 — Ihc ~ 2hm — ^dy — m 66 -4- 4/fa? 

— 26 — 26o — Ihm — My -h 6m 86 4- Mx 

52. If several positive and several negative quan- 
tities are to be reduced to one term, first reduce 
those which are positive, and next those which are 
negative, to one term, and then proceed as in 
Art. 61. 

fexAMPLES. — (1) Reduce 136-f 66 + 6^ 46 - 
5b —76, to one term. 


Here, 136 -f 66 + 6 = 206; and - 46 - 66 - 76 
= — 166 ; Whence 206 — 166 = 46. Ans, 

(2) Add 3xy — -h 2xy — 7xy -h ixy — 9xy 

7xy — 6xy. * 

Here, 3xy + 2xy -f- 4xy -}- 7xy = 16xy ; 

And, — a?y — 7xy — 9xy — Gxy = — 23xy ; 

Whence, 16a?y — 23xy = — 7xy. Ans. 

(3) Add 3ad — 3ad -f- -f 7 ad — 2a^ + 9ad — 

8a^ — ^ad. 

Here, 3ad ad 7 ad 9a^f = 20ai ; 

And, — 3ad — 2ad — %ad — ^ad = 2Qad ; 

Whence 20a^ — 20a/f = 0. Ans. 

(4) Add 2abm — abm + 7abm — 3a6m -f- 7abm. 

Here, 2abin -|- 7abm 7abm = 16a6/w ; 

And, — abm — 3a6m = — 4a6m ; 

Whence, 16a6m — 4a6m = \2dbm. Ans. 

63. If two equal quantities have contrary signs, 
they destroy each other : that is, the result of their 
addition is 0, and they may be cancelled. Thus -|- 
66-66 = 0. And (3x6)-18 = 0. 

64. Jfthe letters, or quantities in the several terms 
to be added, are unlike, they cam only be placed 
after each other, with their proper signs. 

Examples.— (1) If 46, — 6y, 3a?, 176, — 5i, and 
6, be added, their sum will be 46 — 6y + 3a? -f 176 
— Xid 4 - 6 . 

(2) Add aa, aaa, to xx, xxx, and xxxx. 

Different letters, and different powers of the same 
letter, can no more be united in the same term, 
than pounds and guineas can be added, so as to 
make a single sum. Six guineas and four pounds 
are neither ten guineas nor ten pounds ; therefore 
the sum of the above = aa -f aaa a?a? 4- xxx -f 
xxxx. 

65. From the foregoing principles we derive the 
following 

General Rule fob Addition. 

Write down the q’umtities to be added without 
altering their signs, placing those that are alike 
under each other ; amd unite such terms as axe 
similar. 

Otherwise.— Write the quantities to be added one 
after amother, putting the sign 4- between them, amd 
then simplify the expression by incorporabmg like 
qusmtities. 

Note 1. — If any of the quantities be in brackets 
and the sign 4- be before the brackets, the brackets 
may be removed without altering the result. 

By brackets is meant the vinculum or parenthesis, 
already explained [Art. 21]. This is one of the 
most important things in the study of Algebra; 
its use is unlimited. If quantities be included in 
any manner between brackets or parentheses, they 
must be treated as a single quantity— that is, the 
result of the operation of the signs within the 
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brackets is to be used instead of the quantities 
themselves, as a general rule. If the sign of the 
quantities irithin the brackets be either or 
fn4nu8t or a combination of both, and if a factor be 
outside the bracket, each of the quantities within 
may be multiplied by that factor, preserving their 
signs, and the prodtcot will be the same as if the 
remit were multiplied by that factor. Thus, 
a? (a + & — c) z=:ax -\-bx — cx ; or, if a -f J — o:=:e ; 
then x(a ex. Conversely, if the result 

of the quantities within the brackets be multiplied 
by any factor, the result will be the same as if 
each of the quantities were multiplied by that 
factor. Thus, \i a b ^ c-=:e ; then, exz=z(a + b 
—• /?) a? = ^ If several factors be em- 
ployed, the same results will take place. Thus, 
axy -f- — cxy z=ixy (a-\-h —c)'=z{a b — c) xy: 

and mbod — nbed -f pbod'=,bcd (in-— % p^z=.{m 

})') hod ; and pxyz + qxyz — rxyz z=l xyz {p 
= — r) xyx. Expressions of this 

kind may be varied indefinitely. 

Note 2. — If the sign — be before the brackets, 
they cannot be removed without vitiating the re- 
sult, until the signs of all the terms within the 
brackets be changed, viz., + into —, and con- 
versely. 

Example.— To ^bc — -- 3y, add — ^hc -|- 

X —Zd’\- by, and 2d y + ■{•h. 

These may be arranged thus : 

^bc — ■ -f 25 — 3y 

— 35<; — 3^f ^ x -\-hy 

2d 5 -f y -f 3aJ 

And the sum will be — 7^? + 35 — 2y -f 4a7 -f by 

Exebcise 4. 

Add together the following quantities — 

1. a& + 8, to ort - 3, and 6a& - 4wi + 2. 

2. X + 8y - tic, to 7 - X - 8 + /iw. 

8. ohm - 8x + &m, to y - x + 7, and 5x - 6y + 9. 

4. Sam + 6 - 7xy - 8, to lOxy - 9 + bam, 

6. 6a/iy 4- 7ti - 1 + Tuxy, to Safey - 7d + 17 - mxy. 

6. 7ati - /i, + 8xy - atf, to 6ttd -f- ^ ~ 7xy. 

7. 26y - Sox + 2a, to 3bx - &y + a. 

8. ax + dy-xy, to-by + 2xy + box, 

9. 41od[/‘ - lOxy - 18b, to 7xy + 245 + bedf. 

10. Vht - 17xy + 18a, ta4ax - 6bx + 63 cx. 

11. 8ab - 6bc 4- 4c(Z -- 7xy, to 17ni?i + Wg - 2ax. 

12. - 42o6c 4- lOobd, to SOabc 4- lOabcZ 4- bxyz. 

18. ox - y 4- 6 - tt/‘4- 44, to - 20 4- 8ax 4- 75y. 

14. 45a - 10b + ialf, to 82b - 4cd/+ 10a - 4b. 

16. 12(a 4- b) + 3 (a 4- b), to 2 (a 4- b) - 10(a 4- b). 

16. xy (a 4- b) 4- Sxy (a 4- b), to 2xy (a 4- b) - 4xy(a 4- b). 

17. ox 4- aa, X 4- xxx, 4aa 4- 2x 4- ax, and 2xxx. 

18. y- yy 4* xy, 2xx 4- lOyy, to 4xy 4- 6y - Sxr. 

19. ooa 4- 4aaa, to lOaaa - 14aaa 4- 8aaa. 

Note . — As the expressions x^ (square x), (cube 
y), etc., are used for the first time in the following 
exercises, the learner is referred to Art. 28 

20. ox*, ax, y«, xy*, and 3by*, 


21. a* - 2a*b > Sab* 4- 2b*, 3a* - a*b - 4ab* 4- 10b*, 2a*^8al‘b 
- 6ab* - b*, and 6a* - 4a*b - ob* 4- 8b>. 

22. X* - 6x«-8x 4-1, 2x»4-6x*4-6x4-a,3x»-2x»-x-l, 
and 4x* — X* 4- 2x - 5. 

23. - a4-b4-c4-(Z, a-b4-c4-cZ, a4-b-c4-d, and « + b 
4- c - tZ. 

24. a - 2b, 2b - 8c, 8c - 4<Z, 4(Z - 5e, and be - Q/1 

SUBTRACTION. 

66. Subtraction is the finding of the difference 
between any two qua/ntities or collections of quantities. 

Examples. — ( 1) Charles has 5a pears, and James 
has 3a pears. How many more pears has Charles 
than James 7 

In this example we wish to take 3a pears from 
5a pears. But subtraction is denoted by the sign — , 
Hence the expression* 5a — 3a pears represents the 
answer. But 5a — 3a z=z2a, pears ; which is the 
answer. 

(2) A gentleman owns a house valued at £4,600, 
but he is in debt £800. How much is he worth ? 

Here wo have £4,500 — £800 = £3,700. Ans. 

57 Let us now attend to the principle upon 
which these operations are performed. Let us 
suppose that you open a book account with your 
neighbour, and that when cast up, the debtor side 
which is considered positive, is £500, and the credit 
side, which is considered negative, is £300 On 
balancing the account, you find that he owes you 
£600 — £300 = 200. Now, if you take £60 from 
the positive or debtor side, it will have the same 
effect on the balance as if you added £60 to the 
negative or credit side ; and on the other hand, if 
you take £50 from the negative or credit side, it 
will have the same effect on the balance as if you 
added £60 to the positive or debtor side. 

58. In like manner, if, in the expression I2a—5a, 
you take 3a from 12«, it will have the same effect 
on the expression as if you added 3a to 5a^ and 
retained the negative sign in the sum ; thus, 3a — 
5a is the same as 12^1 — 8^i. Again, if in the ex- 
pression \2^ — 5a, you take 3a from 5a, and retain 
the negative sign in the difference, it will have 
the same effect on the expression as if you added 
3a to 12fl^ ; thus, 12a — 2a, is the same as 16a — 6a. 

59. HcTice universally, taking away a positive 
qumtity from an algebraic expression is the same 
in effect as adding an equal ’negative quantity ; 
and taking away a negative gpumtity is the same as 
adding an equal positive o’ne. 

60. Upon this principle is founded the following 

GENERAL RULE FOR SUBTRACTION. 

Change the signs of all the q’uantities to be sub- 
tracted— i.o., of the s’uibtrahend, or suppose them to 
be changed from + — , and from — te ; then if 

the quantities are ALIKE, unite the terms as ad- 
dition (Arts. 49, 60); hU if the quaMtUies wre 
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UNLiKB, write the terms of the subtrahend after 
those cf the minuend (Art. 64). 

Otherwise . — Put the quantity to be subtracted in 
brackets, and write it after the quantity from which 
it is to be subtracted, with the sign — between 
them ; then apply the Rules of Addition. 

Examples. 

(1) From (ki 9J, take 3a -f 4J. 

Hero, change the signs of the subtrahend, but 
not those of the minuend, thus : — 

-f- 96 ~ 3a — 4ft. Next reduce these terms, by 
Art. 62, and you have the answer, 3a -f 



(2) 

(3) 

(4) 

(5) 

(5) 

From 

16ft 

lAda 

-28 

- 16ft 

— \Ada 

Take 

12ft 

3da 

- 16 

- 12ft 

— 3da 

Answer. 

4ft 

3da 

- 12 

- 4ft 

— 3da 

(7) 

(«) 

(9) 

(10) 

(11) 

(12) 

16ft 

12ft 

3da 

- 16 

— 12ft 

— 3da 

28ft 

16ft 

\4da 

- 28 

- Rift 

— \Ada 

- 12ft 

- 4ft 

— Hda 

4- 12 

-f 4ft 

4“ 3da 

(13) 


(14) 

(15) 

(16) 

(17) 

+ 16ft 


4- \Ada 

-28 

-16ft 

— \3da 

- 12ft 


— 3d% 

4-16 

4- 12ft 

4“ 3da 

T28ft 


■A’^KuLa 

— 44 


— 23da 


(18) From 8aft, take 6a;y. Ans. 8aft — 3x7/. 

(19) From 3aay (20) 13aaxx 

Take Hay 20ax 

Answer. 3aay — Hay \3aaxx — 20aaj 

( 21 ) 3dd’^3d^Udd 

\0dc -f” 2idddd -I* ^dy 

^ - ^ddd - lOdo - 2dddd - Uy 


(2) (3) (4) 

From h -f 3fta? hy ^ ah nd^-^ Ihy 

Take 3h — 3bx 3hy — 3ah e - hy 
Answer— 2h -f 12fta7 — ^hy + 3ah — And — 3hy 

63. When there are several terms alike in the 
subtrahend, they may be united and their sum be 
used. Thus, 

Examples.— (1) From aft, subtract 3am + a?a + 
lam + 2am + 3avi. 

Here ah — 3ani — am — lam — 2am — 3am = aft 
— Vdam Anmer. 

(2) From y subtract a a ^ a a. 

Answer. y — Aa 

(3) From ax —be 3ax + Ibo, subtract Abe — 

2ax ftc + Aax. Answer. 2ax 4- be 

(4) From ad + 3do — fta?, subtract 3ad -{- Ibx — 

dc 4- ad. Answer. Ado — Sbx — 3ad. 

64. The sign — , placed before the marks of 
2)arenthesi8 which include a number of quantities, 
requires that, when these marks are removed, the 
signs of all the quantities thus included should be 
changed. Thus a -(b — c d) signifies that the 
quantities b — c and 4- d are to be subtracted from 
a. Remove the j}are7vthesi8t and the expression 
will then become a —b c — d, an expression 
which has exactly the same meaning as the former. 

Example. — F rom xy d^ take 7a^ — 4“ 4- 

hm. Here xy -A^d — (lad — xy -A- d -A- km) = — lad 
4- 2 — hm . Answer. 

65. On the other hand, when a number of quan- 
tities are to be introduced within the marks of 
parenthesis, with — immediately preceding it, their 
sign.s must be changed. Thus, — m -A- b — dx 3h 

(in — b dx — 3h). 


61. From these examples it will be seen that 
the difference between a positive and a negative 
quantity may be greater than either of the two 
quantities. In a thermometer, the difference be- 
tween 28 degrees above zero and 16 degrees below 
is 44 degrees. The difference between gaining 
1,000 pounds in trade and losing 600 pounds is 
equivalent to 1 ,500 pounds. 

62. Proof. — Subtraction may be proved^ as in 
arithmetic, by adding the remainder to the subtra- 
hend. The sum ought to be equal to the minuend, 
upon the obvious principle that the difference of 
two quantities added to one of them is equal to 
the other. 

Examples.— (1) From 2xy — 1, subtract — xy 

+ 7 . 

Operation. Proof. 

Here, Minuend 2xy— 1 Add — ajy 4- 7 Subtrahend. 

Subtracted — xy-A- 1 To 3^_--j^Remainder. 

Remainder 3my— 8 2afy — 1 Minuend. 


Exeboise 6. 

1 From (Vift + 7rj/ + take ary + 4a& + Bdfg. 

2 From - .'J5(ia; — 21a6 — 87 m, taka — 80w — 15ab — lOoa: 
i. From \}ay + lObx + 22bc, take 12ay + 316c + 606jr. 

4 F^om 8a:y - lOab + 6(Z, take — 12ab -f lOi + 24a;v. 

From 7a + 6a; + c(/’4- xyz, take 3x - 4a — ddf — 17ri/~. 

0. Fjom 186c — xy + 22gh, take 41a:y • gh+ 6c. 

7. From 21aj; + y + ac — ay, take 4a — he + x - yz — dc. 

8. From 21a; + iOxy — 13«, take 42 + 10a6 - fl6c. 

From bxy, take 2a6 + 80a6 + db — 4ab. 

10. From 6ax + 16ay, take 4ax — ay + 9ax + 4ay. 

11 From a + 6, take -{c+d—f+g-h- xy). 

12. From 7ab+l^xv — 7ad, take — (Oob - 12a;y + ad). 

18. Introduce the following quantities within a parenthesis 
with - immediately preceding, without altering their value ; 
VIZ., - a + 6 - c - d + /+ gh. 


1. (a - fc) X (6 + c + d) 

o a+6+c 


KEY TO EXERCISES. 

Exercise 1. 

b 


= 87m + 




h + b’ 


tiabc 


4 (a + 6 + c) - d. 


2. a + V: - : : ac: I2h, 
c 

A ^ ^ 
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Exsboise 2. 

1. The product of a and h increased by the quotient of 3 
times h minus % divided by the sum of sc and i/, is equal to the 
product of d by a increased by the sum of b and c, and dimin- 
ished by the quotient of h divided by the sum of 6 and b. 

2. If a 1)6 added to 7 times the sum of h and x, and from this 
sum the quotient of c less 6 times d, divided by the bum of 
twice a and 4, bo subtracted, the remainder will be equal to 
the sum of a and h, multiplied by the difference of b and c. 

3. The difference of a and h is to the product of a and c as 
the difference of d and 4, divided by m, is to S multiplied by 
the sura of h, d, and r, 

4. If the quotient of the difference between a and h, divided 
by the sum of 3, and b less c, be added to the quotient of the 
sum of d and the product of a and 5, divided by twice m, the 
whole will be equal to the quotient of b times a multiplied by 
the sum of d and h, divided by a times m, lessened by the 
quotient of c times d divided by h increased by d times in. 


Exebgise 3. 

1. - + 8 + 8 X 10 = 0 + 3 + 80 = 92. 

-j X «. 3 X « 12 ^ 18 ^ ^ 

3. + (4x2x8)- + 

® J ~ + 64 - 7 = 68. 

\ A « ft 4 . x4) + (8x6) (3x4x10)- (0x2) _ 

6 “ 3x2x6 -32 + 

12_+L8_120^^32^3_0^]08^ 

6 30 ^ 6 T u o on. 

5. (8 X 4 X 8) + + (2 X 10) = 96 + ® + 20 = 118. 

6. (8 + 2) X (10 - 8) + ® - 8 = 6x2 + ^- 3 = 0. 

• 3x(6+2) . - ‘-^i+ 24 - 

-TO^TT^ 10-(4x2) -4+24 

^ ^ ^ — 6 + 24 ~ ~ 24 

10 - 8 “ ® + 24 2 - 24 . 

. (8 X 2) + (6 X 8) . , (4 X 0- 4) X (3 - 2)_ 

(2Vio) + 8” + ®"^^''^^+ 10 “ 

^ + IB fi I (-^4-4 )x1_46 20_ 


GEOLOGY.— XI. 

[Continued /I'owi p. 22.] 

STRATIGRAPHICAL GEOLOGY (co}icluded)--TEE PER- 
MIAN SY8TEM-THE SECONDARY AND TERTIARY 
GROUPS. 

THE PERMIAN SYSTEM. 

The period of subsidence during which the Coal- 
measures were deposited seems to have been 
followed by one of considerable upheaval, v61- 
canic action, and denudation, a continental 
period with large inland seas or salt lakes, at least 
in northern Europe. Thus, whilst in North 
America, the south of France, and Bohemia, there 
is a conformable upward passage into Permian 
beds, in Britain and northern Europe a marked 
unconformity or stratigraphical break occurs at the 
top of the Carboniferous rocks, though not accom- 
panied by any great change in the fossils. From 


their stratigraphical position and prevailing 
character, the rocks above this break were known 
as the New Red Sandstone or Poikilitic (Greek 
iroittf\o5, pidkiloSy variegated) ; but they are now 
divided into two systems, similar in mineral 
characters, but separated stratigraphioally, and 
still more so by their fossils. The lower of these 
is called PermUm from its extensive development 
in nearly horizontal strata in Perm and the larger 
part of European Russia ; but in Germany, being 
divisible into two main series, it is known as 
Dyas. In Russia it consists mainly of sandstones 
below, with bands of dolomite, gypsum, rock-salt 
and much copper-ore and of more calcareous beds 
above, with thin coabbeds throughout. South of 
the Hartz there is a great series of red sandstones 
and conglomerates, the EothtodtUegende (*‘ red 
dead layer ”), so called from the local absence of 
copf)er, 6,(X)0 feet thick, with contemporaneous 
lavas and tuffs and some bituminous bands ; above 
this, the Kupferschiefer (“ copper shale ’*), a 
bituminous shale, about two feet thick ; and above 
this, the Zechstein (“ mine stone ”) series of lime- 
stones, dolomites, gypsum, and rock-salt. The 
conglomerates are coarse, often brecciated, com- 
posed of crystalline , and older Palseozoio rooks 
with ferruginous ce|^ent, and show signs of ice 
scratches. The Kupferschiefer contains ftsh and 
plant-remains encrUsterl with copper, dissolved 
metallic salts connected with volcanic action 
having apparently killed the fish and having been 
reduced by organic action and precipitated as 
sulphides. ; 

In England Permian rocks have a narrow but 
continuous outcrop from Nottingham to South 
Shields, and also occur in the Abberley and Glent 
Hills in Worcestershire, and in the valley of the 
Eden, extending into Dumfries and Ayrshire. The 
Rothliegende or Lomr Bed Sandstone^ is 3,000 feet 
thick in the western basin, where it is known as 
Penrith >Samdstme ; but only 250 feet in the east. 
The breccias, which show ice-action, are known as 
hrocUram. The Kupferschiefer is represented by 
a thin bed of brown shale, known as Marl Slate; 
and the Zechstein, in the eastern area, by the 
Magnesian Liinestoney 600 feet thick. Above this 
come sandstones with gypsum, believed to be 
Permian, 600 feet thick at St. Bees in Cumberland, 
but far less in the east. 

The red sandstones are mostly unfossiliferous, but 
plant-remains, including Calaviites, Lepidodendrm^ 
and coniferous wood, and footprints of labyrinth- 
odonts occur in the Lower Permian of the Eden 
valley. In Germany the yew-like WalcMa is 
abundant. The Marl Slate yields a good many 
small ganoid fish, especially PaUeoniacui and 



8S 


THB NEW POPULAB EDUOATOB. 


Platysonius and the earliest lacertilian Protero- 
mimu. The Magnesian Limestone contains the 
P^ncBUlla TetifoTTtiU ; small brachiopods, 
such as Pfoductu^ horridus and 8j)irifera aloata; 


kofnooeroaZ (equally-lobed) tails; reptiles became 
so abundant tl^t it has been termed ** the age of 
reptiles and birds and mammal^* the latter 
represented by small forms resembling kangaroo- 



Fig. 18 .- Ideal Flora and Fauna of Upper Secondary Era. 

1 Equisetura ; 2. Ichthyosaurus ; 3. Plesiosaurus ; 4. Bird ; 6. Pt«rodactyle ; 6. Pinus ; 7 Cycadeee ; 8. Turtles. 


and smajl pelecypods, such as Axiivus, BaltevelUay 
and Schizod^is ; but the conditions in the salt lakes 
were certainly not favourable to animal life. The 
8t. B^es Semdsttmes are unfossiliferous, and may be 
Triassic. Copper and rock-salt in Grermany, and 
magnesian limestone, as a building-stone, in York- 
shire, are the chief products of the system. 

THE SEOONDABT OE MESOZOIC GEOUP. 

Though in central and western Europe the con- 
ditions remained much the same after the close of 
the Permian, and in England there is seldom any 
marked unconformity between the Permian and the 
overlying rocks, the change in the character of the 
fossils is so great as to mark the incoming of a 
new era. Among plants cycads replace the club- 
mosses, and among animals brachiopods become 
less varied, ammonitids and belemnites largely 
replace the NoAitilida:^ reptiles soon become pro- 
minent, and mammals make their first appearance. 
In this Secondary or Mesozoic (Greek ju^tros, 
middle; zdd, life) era the fish mostly had 


rats, first occurred. Hardly any species are 
identical with those of the Palaeozoic rocks. Three 
successive well-marked systems or epochs, charac- 
terised by distinct faunas, are recognised in the 
Secondary group, the Triassic, Jurassic, and 
Cretaceous. 

THE TEIASSIC SYSTEM. 

The Teias derives its name from being divisible 
into three series in Germany. Here, and in Britain, 
it consists mainly of red sandstones, largely false- 
bedded and ripple-marked, and loams, with beds of 
rock-salt, gypsum, and locally limestone, indicating 
salt lakes in a continental area, as during Permian 
times, with few fossils, except in the limestones, 
which mark inroads of the sea. In the Eastern 
Alps more open-sea conditions are represented by 
several thousand feet of strata, mainly limestone 
and dolomite, containing a remarkable admixture 
of PalsBOzoic, peculiar, and Mesozoic animal types, 
and contemporary lavas and tuffs. The Trias is 
subdivided as follows : — 
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BHiCrio, Infra-Liassio, or 
Pbmaath passaob-bsds 


Marls, black shales, aud bone- 
beds, Including the “White 
Lias. 


Keuper, Upper Trias, or j Red and grey loams and saiid- 
Nbw Red Ma^ ( stones, wito salt aud gypsum. 


Mubchelkalk, or Middle 
Trias 


Fossilifeious limestone and 
dolomite, witli salt, etc. ; ab- 
. sent in Britain. 


BUNTSR, obJLowbb Trias 


Varie^ted sandstones, loams, 
with shingles and breccias. 


The Bwnier or variegated sandstone contains 
footprints of labyrinthodonts, the foliage of cycads, 
such as Pterophyllum^ and of the cypress-like 
Voltzia, and stems of Equuetum, The MuscheU 
liolk, or shelly limestone, of Germany, is often 
made up of the crinoid Eruiririus lilii/orniiSj and 
contains the ammonitid CercUites nodosus. The 
Ketbper^ or New Red Marl, really consists mainly of 
loams and sands, with important beds of gypsum 
and rock-salt, wliich reach 100 feet in thickness, 
and a calcareous or dolomitic conglomerate at the 
base, which sometimes overlaps the lower or 
Bunter beds. The conglomerate has yielded the 
earliest known dinosauman reptiles ; and the higher 
beds, the bones and footprints of labyrinthodonts, 
many fish-remains, the minute crustacean Estheria, 
the bivalve Pullastra arenioola^ and the oldest 
known mammal Miorolestea. The Ithcetio or 
artU beds, known as Infra-Liassic from forming 
“passage beds” to the Lias above, are a thin band 
extending from Dorset to Yorkshire, but best seen 
in cliffs on the Severn, as at Penarth near 
Cardiff. They contain a bone-bed full of fish and 
reptilian remains, a series of “ black paper shales ” 
with the Peleoypods Avioula omtorta, Cardium 
rhcBticmiy and Pecten valoniends, and the “ White 
Lias ” limestone with Ostrea liassioa. The Triassic 
rocks range from Devon, where they are about 

3.000 feet thick, to Lancashire, where they exceed 

5.000 feet, thinning out to less than 1,000 feet in 
Warwickshire, occupying a large area in the 
western midland counties, and represented by thin 
beds in borings near London. Red sandstones 
at Elgin, only separated from Old Red Sandstone 
beds by a conglomerate, have yielded lacer- 
tilians or lizards, Telerpeton elginense and. others. 
The open-sea representatives of the system in the 
Eastern or Rhastic Alps, near St. Cassian, Hallstadt, 
and Kossen, contain the Palaeozoic OrthooeraSy 
MuTchisonia and EuomphaUtSy with the essentially 
Triassic Ceratites and many species of the more 
Jurassic genus Ammonites, Rock-salt, including 
that worked at Droitwich, in Cheshire, and near 
Middlesborough, and gypsum, worked in Derby- 
shire and Staffordshire, are the more important 
economic products of the Trias. 


THE JURASSIC SYSTEM. 

Named from the Jura Mountains, but flanking 




also the Alps and Apennines, and extending in a 
broad band with a S.W. and N.B. strike from 
Dorset to Nottingham and then due north into 
Yorkshire, the Jurassic system, which follows the 
Trias conformably, varies very much in thickness^ 
composition, and climatic indications in different 
areas. With us it consists largely of blue, often 
dark blue, clays, in distinct layers, the lower 
portion having thus received the provincial name 
of Lias and in Germany that of Black Jura ; but 
higher up are important limestones, often coralline 
and oolitic, whence this portion is called Oolite. 
In Germany the middle series, being iron-stained, 
are called the Brown Jura ; the upper, the White 
Jura. The whole system is highly fossiliferous, and 
this epoch has been termed “the age of cycads, 
ammonites, and reptiles.” Ferns, horse-tails, and 
conifers, including Pinitcs, ThuyiteSy and Aran- 
oaritcs, are also frequent, forming lignite, jet, or 
true coal. Hexacoralla ; pentacrinoids ; CidarU 
and allied echinoids ; brachiopods, especially Tore- 
hratula and Ithynchonella ; pelecypods, including 
Gryphcca, Ostreay and Trigonia ; and Belemnites 
abound ; but so numerous and short-lived were wthe 
Ammonites that they have been taken as charac- 
terising numerous zones into which the system 
is divided. At no other period has there ever been 
such a profusion of reptilian types : Ichthyosauri 
and ihcsiosaurxbSy great sea-lizards, with bony 
reflecting plates round the eyes ; Pterodaotyli 
and other bat-like forms, with hollow bones, 
adapted for flight ; the huge Dinosaurs, either 
herbivorous, or, as in Megalosawrusy carnivorous, 
including AtlcmtosauruSy the largest of land 
animals, 100 feet long and 30 feet high ; besides 
turtles and crocodiles. The oldest known fossil 
bird, ArohaopteryXy has been found in the Upper 
Jurassic of Solenhofen in Bavaria; and small 
marsupials, still the only known mammals, repre- 
sented mainly by lower jaws, occur at two horizons 
in England, the Stonesfield Slate and the Purbeck 
series. {See Vol. III., page 367.) 

The Jurassic system has thus been divided : — 


Upper 

OR 

White 

Jura 


Upper 

Oolite 

Mid<lle 

Oolite 


f'Purbeckian 

' J Portland Stone. 

< Portlandian j gand. 

CKimeridffian or Klmeridge Clay. 

{ CorHllian. 

Oxfordian or Oxford Clay. 
Callovian or Kellawaya Rock. 


Middle 

OR 

Brown 

Jura 


/ Lower \ 
r Oolite j 


fCombraah. 

Foreat Marble and Brad- 
ford Clay. 

Great or Bath Oolite, 
with Stonesfield Slate, 
LPuller’a Earth. 

Bajodan or Inferior Oolite. 


Bathonian 


Lower ■) • ('Ujpper, with Supra-Liassic Sands, 

OR Black > Liaasic < Middle, or Marlstone. 

Jura ) C Lower, 
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The Lower Lias consists of clays, shales, and 
cement-stones, rich in reptilian remains. The 
Marlstcme consists mainly of argillaceous lime- 
stone, with a valuable band of clay-ironstone in 
north-east Yorkshire. The clays of the Upper 
Lias, with Gryphcea incurra, pass up into sandy 
passage beds containing Rhynohonella oyrwcephala. 
The whole series is rich in well-preserved and 
mostly marine fossils. The Bajocian^ named from 
Bayeux in Normandy, is a variable series repre- 
sented by marine limestones with Terehrcutxda 
fimbria and Gryj)hcea subloba in Gloucestershire, 
estuarine sands rich in iron-oxide near Northamp- 
ton, and sandstones with coal-seams in Yorkshire 
and at Brora, Sutherlandshire. At the base of the 
Bathonian near Bath is the argillaceous Fuller's 
JEartli, once used for fulling, with Terebratula 
omithooephala, on which rests the cream-coloured 
oolitic Bath Stoiie, with T. maxillata, with the 
thin-bedded estuarine flags known in Oxfordshire 
as StonesfiM Slate, containing plants, insects, 
reptiles, and marsupials, at its base. The Bradford 
Clayy with Terebratula digona, in Wilts, and the 
falae-bedded limestone flags of the old forest of 
Wychwood, known as Forest Marble, are local ; but 
the Cornhrash, a crumbling or “ brashy ” fertile 
band, often less than 10 feet thick, marks continuous 
sea across England. The Calloviam, named from 
Kellaways in Wiltshire, is a calcareous sandstone, 
containing Gryphcea bxlobata ; but the Oxford Clay 
is an important blue clay, 600 feet thick, containing 
G. dilcctata and many well-preserved fossils, and 
maintaining its character from Sussex borings 
into Yorkshire. The Corallian, characterised by 
Cldcuris Jtorigemma, contains the Coral Rag and 
Coralline Oolite. The Kimeridge Clay, named from 
fi Dorsetshire village, is also thick and uniformly 
developed, often bituminous or lignitic. Ostrea 
deUoidea and the allied Exogyra virgula are among 
its characteristic fossils, and the Solenhofen litho- 
graphic limestone, which contains Archeeopteryx, 
is on the same horizon. The Portlandian is 
worked for its dead-white oolitic building-stone (as 
used by Wren for St. Paul’s) in the Isles of Port- 
land and Purbeck and near Swindon and Aylesbury. 
It contains Trigonxa, Ammonites gxgcmteus, and 
other marine fossils, largely as oasts. There is 
a gradual upward passage into the estuarine, 
fresh-water, terrestrial, and marine beds of the 
Barb^kiany a variable series, with “dirt-beds,” 
or ancient soils, containing cycad stems and mar- 
supial jaws ; so-called “ cinder-beds ” made up of 
Ostrea dtstorta ; limestones with turtle, crocodile, 
and insect remains ; shales, with layers of gypsum ; 
beds full of the freshwater mussel Vnio ; and fresh- 
water marbles mainly made up of Paludina. The 


Purbeckian are the oldest beds at the surface in 
the south-east of England. 


THE CRETACEOUS SYSI^pM. 

Like the Jurassic, the Cretaceous system, though 
taking its name from what is to us its most 
familiar rock, the chalk (Latin creta), varies very 
much petrographically. In Europe there were two 
areas of deposit : the southern, an open-sea area 
through the Mediterranean region into Asia, repre- 
sented by massive limestones containing the 
remarkable group of pelecypods, the Hippurltidce ; 
the north-western, a shallower water area, from 
Bohemia into Britain, represented by sands and 
clays — containing phosphatic nodules and largely 
green from the presence of glauconite — in the 
lower, and by white chalk in the upper part of the 
system. In the lower part the plant-remains 
resemble those of the Jurassic; but in the upper, 
dicotyledons occur in considerable variety at Aix- 
la-Chapelle, in Dakota, and even in the north of 
Greenland. The chalk itself is largely composed of 
foraminifera, of which Globigerina is one of the 
most abundant. Siliceous sponges were abundant, 
including Siphonia and Ventriculites, forming the 
nuclei of many of the flint nodules, bands of which 
characterise the Upper Chalk. Corals and crinoids 
were not abundant ; but echinoids are especially 
so, including Cidaris, Ana>nohxjtes, Micraster, and 
Echinoconus. Terebratula. RhijTichonella, and the 
pelecypods Ostrea, Exogxjra, Pecten, and Inooera- 
mus are numerous ; and, in addition to Belemnites 
and numerous Ammonites, we have Belemnitella 
and a great variety of unrolled ammonitids, 
Turrilites, Bax'xilites, Hamites, etc., the last of the 
group. Among fishes, in addition to elasmo- 
branchs, such as the sharks Otodus and Lamna 
and the ray Ptychodus, the upper series yields the 
first teleostean or bony fishes. The chief reptiles 
are the huge terrestrial herbivorous dinosaur 
Iguanodon and the marine serpent- like Mosa- 
saurus, besides the last pterodactyls and ichthyo- 
saurs. No mammals are known; but in Kansas 
both ratite and carinate birds are represented by 
toothed forms, Hesperornis and Ichthyomis. 

The Cretaceous system in northern Europe is 
divided into series named from French localities 


Upper 

Cretaceodb 


Lower 

Gretaceocb 

OR 

Neooomian 


Danian or in Britain. Yellow 

M«rtrichtl«n | 

Senonian, or Upper Chalk, with fllnta. 
Tnronian, or Lower Chwlk, without fllnta. 
(Grey Chalk. 

Cenomanian ^ chloritic Marl. 

t.Upi:>er Greensand. 

^Albian or Oault Clay. 


rUpj>er Neocomian, or Lower Greensand. 

3 Middle Neooomian, with Teolby beds and 
1 Weald Clay. 

L Lower Neooomian, with Hastings Sands . 
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Tbe N&ocomian (from Neooomum, NeuchAtel) is 
represented in England by beds of two types. In 
the north the ^series is made up of the marine 
Speston Clay of Yorkshire, with Pecften oinotus in 
the Middle and* JExogyra 8'mu4ita and Perna 
mxdletii in the Upper stage. The Middle, with 
Pecten c'motxis, occurs at Tealby, Lincolnshire ; but 
in the south the Lower and Middle are the mainly 
fresh-water Wealden stage, 1,800 feet thick, formed 
in the delta of a great river from the north-west, 
20,000 square miles in area, extending from Dorset 
to Boulogne (200 miles), and mainly exposed in the 
valley of elevation between the escarpments of the 
Lower Greensand in Surrey, Sussex, and Kent, once 
occupied by a forest (“weald”). The Hastittgi 
Sands ^ containing bands of clay, were the source of 
the Sussex iron (limonite) largely worked from the 
16th to the 18th centuries. The Weald Clay con- 
tains bands of freshwater Paludina-Unmtone 
known as “Sussex marble,” and also yields Unlo 
and Cyrena. fresh-water bivalves, and the ostnicod 
Cypris. The Wealden is succeeded conformably 
by the Lower Greensand or Upper Neocornian, a 
marine series, subdivided into the Atlierfield Clay^ 
with Perna mulletii ; the Hytlie beds or Kentish 
Bag, containing a valuable building-stone, a sandy 
limestone, in which Exogyra sinuata occurs ; the 
Sandgate beds, yielding the Fuller’s earth of Nut- 
field, Surrey; and the Folkestone beds, mostly 
false-bedded silver sands. A slight unconformity 
and a marked palieontological break separates 
the Neocornian from the Upper Cretaceous. The 
Albian (from the department of Aube) is repre- 
sented in England by the stiff blue Gault clay, 
100 — 200 feet thick, full of marine fossils, such as 
the crab Palcrooorystes, Inoceramns svleatns, Ha- 
mites, and various Ammonites, typically exposed 
at Folkestone and forming a valley between the 
X)arallel Lower Greensand and Chalk escarpments, 
as in the Vale of Holmesdale in Surrey. The 
Cenomania/n (from Cconomanum, Mans) is largely 
glauconitic, comprising the Upper Greensand, or 
zone of Peoten asper, to which belongs the firestone 
of Surrey ; the Chloritio Marl, or Cambridge Green- 
sand. containing phosphatic nodules, as (loe.s also 
the Lower Greensand, and the red chalk of Hun- 
stanton of the same age ; the Chalk Marl with 
Turrilites ; the Totternhoe Stone of Bedfordshire ; 
and the Grey Chalk of Folkestone, a very slightly 
l>ermeable bed, in which it is proposed to bore the 
Channel Tunnel. The Turonian, named from 
Touraine, includes the Chalk Rock of Dover ; and 
the Senmia/n, named from Sens, includes the 
Chalk with bands of flints as seen in the cliffs of 
Thanet and at Norwich, the former containing 
Mioraster, the latter Belemnitella mucronata. As 


will be seen by the map, opposite p. 273, Vol. III., the 
Chalk extends from the downs of Dorset eastward by 
the Needles through the Isle of Wight, and north- 
ward through Salisbury Plain, Hampshire, the 
Chilterns and the Wolds, to Flamborough Head, 
dips under the London Basin, and reappears in the 
North and South Downs, the two escarpments 
which mark the denudation of the Wealden 
anticline. The Cenomanian, Turonian. and Senonian 
together, exceed 1,200 feet in thickness. The Daman 
or Maestrichiian, unrepresented in England, seems 
even in the Paris basin and in Hainault to be an 
unconformable series, though not in the latter area 
separated by any marked stratigraphical break 
from the beds above. It contains the great reptile 
Mosasdxvrus. The Chalk is slightly represented 
under Tertiary basalts in north-east Ireland and 
western Scotland. In India during this period the 
“ Deccan traps,” 4.000 to 6,000 feet thick over 200,000 
square miles, were erupted. In the western United 
States Cretaceous rocks reach a thickness of 11,000 
to 13,000 feet, and here and in New Zealand there 
seems to be no great break between them and over- 
lying rocks. 

THE TEKTIAKY GBOUP. 

In England, the eroderl surface of the marine 
Senonian Chalk covered by the estuarine Thanet 
Sand or Woolwich Clay with a layer of green flints 
or “ Bullhead bed ” at the junction, marks a strati- 
graphical break and lapse of time unrepresented by 
rock. Though this gap is more or less completely 
bridged over elsewhere, the disappearance of ylm- 
monitidcp and Belemnites, of Gryphoea and Ino- 
oeramxis, of Ichthyosaxirm, Plesiosauncs, pterodac- 
tyls and dinosaurs, and the coming in of a great 
variety of new forms, especially siphonostomatous 
gastropods {see Vol. III., p. 367), such as Voluta, 
Melania, and Fusus, and non-marsupial mammals, 
first among which were the Ungxdata, mark the 
beginning of a new era. The appearance of 
dicotyledonous plants and teleostean fishes at the 
base of the Upper Cretaceous serves to remind us 
that thp change was not abrupt. No species, even 
of the higher invertebmtes, has survived from 
Mesozoic times until to-day ; but from the beginning 
of Tertiary deposits upward we meet with a con- 
stantly increasing number of species nearly or 
quite identical with those of to-day. Hence the 
group is also called cainozoic (Greek k9jlv6s, 
kainos, recent, zd8, life) ; and, with reference 
to its mollusca, it is subdivided into the five 
systems Eocene (Greek ^(6s, dawn, Kmv6s, 
kainos), Oligocene (Greek h\lyos, oligos, a few), 
Miocene (Greek pstsw, meion, less). Pliocene (Greek 
irKtluy, pleiUn, more) and Pleistocene (Greek 
jrAf MTTof, pleistoSy most). 
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[C(nUinu9i Jram p. 80. ] 

PREFIXES, 

You have now leamt something of the suffixes 
which occur in the English language, and you know 
that they are additions made after the root of a 
word. That which is put before the root is in gram- 
mar called a prefix (from the Latin pr®, before ; 
and figo, I fix). 

It will be seen that prefixes (like suffixes) may 
be of either Romance or English origin. 

PREFIXES IN THE ENGLISH LANGUAGE. 

A- (jm), of English origin, has the force of in or 
on; as along, alongside, aback, ahead, abed. In 
this sense it is used in connection with present 
participles, as, cu-hunting ; that is, in or at hunting. 
The form occurs in our common version of the 
Scriptures, in John xxi. 3, being a relic of the lan- 
guage in its older state, though it is now only 
found in colloquial diction. The phrase may be 
exemplified, and its meaning shown by comparing 
together the renderings of different versions of this 
passage ; — 

Common Version. Simon Peter saith unto them, I go a 
fishing. 

Widi/ (13B0). Syniount Petir seith to hem, I go to fische. 

Tyndale (1634). Simon Peter sayde vnto them, I will goo a 
fysshinge. 

Cmnmsr (1539). Simon Peter sayeth vnto them, I will go a 
fisshinge. 

Geneva (1567). Simon Peter sayd vnto them, 1 go a 
lysshing. 

Rhetms (1582). Simon Peter saith to them, 1 goe to fish. 

Authorised (1611). Simon Peter saith vnto them, I goe a 
fishing. 

Not only are these instances curious as exhibiting 
varieties of spelling, but they seem to show how 
thoroughly a part of the language is this prefix in 
the sense now illustrated. Yet is the usage dis- 
allowed, and by some regarded as a vulgarism. 

This prefix has several other meanings. In afoot 
and amain it stands for on^ and this, as we have 
seen, is its commonest value. In ashamed it re- 
presents of or off, and has an intensive force, while 
in arise it corresponds to the Anglo-Saxon Thus 
Dryden : — 

She said ; her brimful eye« that ready stood, 

And only wanted will to weep a flood, 

Released their wat’ry store, and pour^ amain, 

Like clouds, lowdiung, a sober show’r of rain.” 

of Romance origin, meaning from, is found in 
the forms a-, ab-, abs — e.g., abatement (French, 
abattre, to beat down), a beating from or down; 
abbreviation (Latin, brevis, ohort), a shortening ; 
aMraction (Latin, traho, I draw), a drawing from 
or away. 


Bat man the abstract 
Of all perfection which the workmanship 
Of Heaven hath modelled, in himself contains 
Passions of several qualities.”— 

A-, of Greek origin, found chiefly in scientific 
words, has a negative or privative force — that is, 
it reverses the meaning of the word with which it is 
compounded, as acephalous (Greek, Ksipahii, head), 
without head; a term applied in anatomy to the 
young of any animal born, from original defect of 
organisation, without a head. To avoid the coming 
together of two vowels, a- becomes a/n- before a 
vowel, as anaichy, the absence of government ; 
government in Greek being kpxh- 

Ad-, of Romance origin, to, passes into the forms 
ac-, af-, ag-, ab, an-, ap-, ar-, as-, at — that is, the 
terminating consonant of the prefix is, for the 
sake of ease in pronunciation, changed into the 
initial consonant of the noun : e.g . — 

Ad-. “ Au adjournment is no more than a continuance of the 
session from one day to another, as the word (jour, 
French, day) itself signifies.”— Rtocfcsionc. 

Ac-. “ The greatness of sins is by extension and accumula- 
tion.”— Jeremy Taylor. 

A/-. “ Tis most true 

That musing meditation most q/Tects 
The i)en8ive secrecy of desert-cell 

Fur from the cheerful haunts of men and herds.”— if io?4. 
Ag-. ” Corporations aj/gregatc consist of many persons united 
together into one society, and are kept up by a per- 
petual succession of members, so as to continue for 
ever.”— Blackstone. 

AI-. “Then by libel (libellus, a little hook), or by articles 
drawn out in a formal ailcgution, set forth the com- 
jdainant’s ground of complaint.”— JBiac/csione. 

An-. “ This god-like act 

.Annuls thy doom.” Milton. 

Ap-, “ God desires that in His church, knowledge and piety, 
peace and charity, and good order should grow and 
flourish ; to which i)iir 2 ) 08 e 8 He hath appointed teachers 
to instruct and governors to watch over His people." 
— Barrow. 

Ar-, “ jlrrogant is he that thinketh he hath those beauties in 
him that he hath noV— Chaucer. 

As-. “ Are you discontent 

Witli laws to which you gave your own assent ? "—Pope. 
At-. “The most wise God hath so a<tem]>ered the blood and 
bodies of fishes, that a small degree of heat is sufll- 
cient to preserve tlieir due consistency and motion, 
and to maintain life.”— /fay. 

Amb-, of Latin origin, signifies on both sides, as 
ambidextrous (Latin, dexter, the right hand), liter- 
ally, having a right hemd on both sides — that is, one 
who uses his left hand equally well with the right. 
Sometimes this suffix occurs afi in the form am-, as 
in a77^putate. 

“ Should I that a man of law 
Make use of such a subtile claw, 

In London or in Exeter ; 

And he of both sides, as you were, 

People would count mo then, I fear, 

A knavish ambodexter. "—Brome. 
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Amphir is a Greek prepositional suffix, and only in 
words derived direotly from the Greek, as am^phi- 
tlieeutrCy a theatre of two sides or circus ; amphi- 
Horn, double-lifed — that is, living on land and in 
water. 

of Greek origin, up^ haek^ as in anaohronUm 
(Greek, time), an error in date by which 

an event is placed too high up or too far back ; 
generally a deviation from the order of time. 

“Tlie dressings and buildings of the time are preserved, 
tliough by frequent anachronisms.”— IFaZpo/e. 

A?icir is found also in anagram (Greek, ypi/Afia, 
a letter), which is a word produced by the trans- 
position of its letters, having a meaning different 
from the original. 

“ And see where Juno, whose great name 
Is Unio in the anagram. 

Displays her glittering state and chair.”— /lea Jonson. 

Ante-, of Latin origin, before, as antedate, to date 
before time, to anticipate — 

“ Andromache, my soul’s far better part, 

Why with untimely sorrows heaves thy heart? 

No hostile hand can aniedaie my doom, 

Till fate condemns me to the silent tomb.”— Pope’s Homer. 

Anti; of Greek origin (ivri, against), in opposition 
to, as in antichrist, opposed to Christ — 

“ If once that antichristlan crew 
Be crush’d and overthrown, 

We’ll teach the nobles how to crouch. 

And keep the gentry down.”— QuaHes. 

In theology, a/ntitype stands correlatively over 
against type, as the counter-pattern to the pattern, 
the corresponding and completing form. 

“The Mosaic law was intended for a single people only, 
who were to be shat in, as it were, from the rest of the world, 
by a fence of legal rites and typical ceremonies ; and to be kept 
by that means separate and unmlxed until the great antitype, 
the Messiah, should appear, and break down this fence and 
lay open this inclosure.”— A tti’rbury. 

The i in amti- is sometimes dropped before a 
vowel, as in antarctic, which means opposite to or 
over against the north. 

Apo-, of Greek ox^n, from ; as apostle, from the 
Greek, kv6, from, and eriWw, I send — that is, a 
person sent from one to another, a messenger. 

Apo- has the force of our English prefix un-, as in 
imcover. This is its exact import in the word apo- 
calypse, a revelation, from the Greek, hrr6, and 
Koxifmv, I conceal — that is, according to the Latin, 
an mveiling ; and according to the Greek, an unr 
covering, 

“ 0 for that warning voice which he who saw 
Th’ apocalypse heard cry in heaven aloud."— 

Arch-, of Greek origin (from ^ beginning), 
is found prefixed to many words of Greek derivation. 
It occurs in English in the forms arehr, wrche; and 


arohi-, denoting the origin, the head, and henoe 
government. Examples of it are archbishop, areh^ 
angel, achetj^^, architrave, etc. 

Besides a type and an antitype, theology recog- 
nises an archetype, or original type, an original mould 
or model, in which, and after the likeness of which, 
all created beings were formed. 

“There were other objects of the mind, universal, internal, 
immutable, whlcli they called original ideas, all originally 
contained in one nrcJietypal mind or understanding, and from 
thence participated by inferior minds and souls.”— OadworWt. 

Auto-, of Greek origin, equivalent to sef, is found 
in autocrat, from the Greek, ahrhs, oneself, and 
Kpar^w, I rule, one who governs of himself and by 
himself ; hence autocracy is arbitrary power, des- 
potism. 

“The divine will is absolute ; it is its own reason ; it is both 
the producer and the ground of all its acts. It moves not by 
the external impulse, or inclination of objects, but determines 
itself by an absolute autocracy. 

Be-, a prefix of English origin, in the forms be- and 
by-, is connected probably with the preposition by, 
performs the part of an intensive, and increases, 
sometimes in a bad sense, the inherent import of 
a word — e.g., J^loved, ftedaub, J^smear, ftepraise. In 
other cases it changes an intransitive into a trans- 
itive verb, as J^think, or a noun into a verb, as 
befriend, ft^roth. It is also found in some adverbs, 
as ft^hind (hind, hinder), &^fore, ^<j1ow, ftwieath. It 
may be recognised in the following nouns, ^half, 
J<?hest, bystander, &yword, etc. 

Bi-, in the forms of hi- and bis-, of Romance origin 
(bis, twice), has in English the force of two or 
twice; &iped (pes, Latin, nfoot), fw/7-footed, Wycuit 
(cuire, French, to cook), twioe-coolted. 

“The inconvenience attending the form of the year above 
mentioned was in a great measure remedied by the Romans in 
the time of Julius Ceesar, who added one day every fourth 
year; which (from the place of its insertion -viz., after the 
sixtli of the calends of March) was called bissextile or leap- 
year.” — Priestly, on History. 

Cator, of Greek origin (aar^, down), properly de- 
notes motion in a downward direction, and appears 
in the word cataract (from the Greek Kurk and 
apdtraw, I dash down), which, according to its de- 
rivation, signifies a breaking-down — that is, of the 
rock which leads to a downfall of water. This 
prefix is found in other words of Greek origin, as 
in cataclysm (from the Greek KaTaK\va'fi6s, a de- 
luge, from the verb aaroicA^w, I inundate), a term 
applied to the deluge. As we have seen in cataract, 
when cata- precedes a vowel it is abbreviated to 
cat; and when it precedes an aspirate it is changed 
to cath-, as in catholic, 

<*The oataoombs are subterranean streets or galleries from 
four tb eight feet in height, and from two to five in breadth, 
extending to an Immense and almost unknown length, and 
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branching out into various walks under the city of Rome.”— 
Eustace. 

Oiroum-f of Latin origin, signifies around, as in 
eircumstances (from clroum-^ and the Latin verb 
sto, I stamd)^ literally 5^ Ac ihingi which stcmdarmi/nd 
you ; what has been called a “ man’s surround- 
ings.*’ Ciromi- enters into the composition of many 
words — e.g.^ circumnavigation, circumlocution, cir- 
cumspect, circumscribe, etc. 

“The circumscription of a thing is nothing else but the de- 
termination or defining of its place.”— Afore. 

Ci 9 -<, of Latin origin, signifying on ihUt die of 
(Rome being considered the centre), is found in 
6/walpine, this side of the Alps, in opposition to 
Tmu«ilpine, on the other side of the Alps. Gallia 
dsalpina was what we call Lombardy; Gallia 
Trcunsalpina was Gaul or France. 

65?-, of Romance origin (cum, with), occurs in the 
forms CC-, ool-, eom-, oon-, cor-. These various forms 
of the same prefix have the same meaning, and the 
change of form is duo to phonetic ccusidera- 
tions ; indeed, the prefix may be said to vary ac- 
cording to the initial letter of the word to which 
it is prefixed. 

65?-, as in ccalesce (from cc- and aleo, Latin, 1 
grow), to grow together ; it is found in the deriva- 
tives ccalescence, ccalition. 

“ No coalition which, under the specious name of lndei)end- 
ency, carries in its bosom the uni*econcilable priiicipIcH of 
tiie original discord of i>arties, ever was or will be a liealtng 
coal i tion . ’ 21 a rke, 

Co- may also be observed in cognate (Latin gnatus, 
born), born with, of the same family or kind ; and 
ill ccgnition (Latin gnosco, I know), limmledge ; a 
means of knowing, a cognisance or token. 

“ For which cause men imagined that he gave the sunne in 
his full brightness for his cogniaaiwe or badge.” — Hall, “ Henry 
I VP 

Coir, as in cofloquial (Latin loquor, I speak), re- 
lating to conversation ; as also in coflusion (Latin 
ludo, I play), a playing together- that is, de- 
ception. 

“Well, let us nowleve the cloked collusion that remayned 
ill France, and return to the open dissiinulacion which now 
appealed in Knglande.”— /faW. 

Coin-, as in (xwwmemorate (Latin memor, mindful), 
to keep in mind, to reoaXl to mind ; found in com- 
mensurate, wiaminute, commute, compact, etc. 

“ A different spinning every dilTei'ent web 
Asks from your glowing ringers ; some require 
The more compact, and some the looser wreath.” 

Dyer, Fleece." 

Comb-, as in combustion (Latin uro, I bv/rn). 

Cor-, as in correct (Latin rego, I rule), and cor- 
respond, corrode, corrupt, corrugate (Latin ruga, a 
wrinkle). 


“ The full liiMi, the rough tongue, the eomigate cartilaginous 
jmlate, the broad cutting teeth of the ox, the deer, the horse, 
ami the sheep, qualify this frilie for browsing upon their pas- 
ture.*’— ** Natural Tluology." ^ 

Cmtra-, of Latin origin (contra, over against), is 
seen in co^fro^band (bannum, low Latin, a decree, 
law), against the law, smuggled ; and in oontra- 
dict. It appears as oontro- in co?t^roversy, and 
before a vowel it loses the a as in contr-alto. Con- 
tra- appeal’s in another form— namely, counter-, 
oounterleit (from counter, centre, and faire, French, 
to make), and in oomterpane, a covering. 

. “ On which a tissue counterpane was cast, 

Arachne's web the same did not surpass, 

Wherein the story of his fortunes past 
In In'ply pictures neatly handed was.” 

Drayton, “ The Barons' Wars." 

De-, of Romance origin, denoting motion down- 
ward, has. in combination, the following meanings, 
being modifications of its original import ; — 

1. Down, as in ifccrease ; <fcthrone, to put down 
a king. 

“ Tile question of dethroning or cashiering of kings will al- 
ways l>e an extraordinary question of state, and wholly out of 
the law.”— BurU. 

Also in debase (from de-, and battre, French, to 
beat), which originally meant to lower in regard to 
material things : e.g . — 

“ King Edward III., in the sixteenth year of his reign, pro- 
claimed that no man should sell wool-fels or leather under 
such a price, so that these staple commodities might not be 
debased.''— State Trials, 1000. 

The application of the word debase to a moral 
influence is exemplified in the following passage : — 

“ So let her go. God sent her to debase me, 

And aggravate my folly, who committed 
To such a vii)er his most sacred trust 
Of secresle, my safety, and my life.” 

Milton, “ Samson Agonistes." 

2. From, as in <fcbar, to bar or keep from, to pre- 
vent. 

“His song was all a lamentable lay 
Of great unkindnesse, aud of usage hard. 

Of Cynthia, the Ledie of the Sea, 

Which from her presence faultlesse him dthard," 

Spenser, Colin Clovi.'^ 

3. Out, thoroughly, as in declare (de- and clarus, 
Latin, clear), in which’ the prefix has the form of 
an intensive ; to make clear — that is, by utterance. 

4. Not, with a force like in undiO, reversing 
the sense ; as, decompose, to do the opposite of com- 
posing— that is, compounding ; decollation (de- and 
coUum, Latin, the neck), un-necking— that is, be- 
heading ; decort icate (de- and cortex, Latin, hawk), to 
strip off the bark ; <f^ame, etc. 

“Bless ye men that cursen you, preye ye tor men tkat 
df/amen you,"— Wiclit, “ Test.P Luke vh 
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Demist of Latin origin, in the forms demU^ tetni^j 
a haif, is found in derni -god and in Mf»iibreve. 

**Thou wouldit make an absolute courtier, and the Ann 
Dxtnre of thy footf'wou^d give an excellent motion to thy gait, 
in a iemUeircUd farthingale. ’’--Siia/:Mpeare. 

Dwt-, of Greek origin, through^ is found in dia- 
meter^ a meoMure throughy from one side of the 
circle to the opposite ; in ifwtgonal, a line drawn 
from comer to corner ; in dialogooy etc. 

Kar. How dost, fool ? 

Ape. Do«t dialogue with thy shadow ? 

Var. I speak not to theo.-“S/iafceapearc. 

Lia- is abbreviated into di- before vowels, tis in 
<fi- 89 resis. In ^evil, which is derived from Sid/SoXos, 
it appears as de-y while in deaoovi (from iidxoyos), 
it has the form dea-. 

Dis-y a Romance prefix, may be rendered by the 
phrase, in two directionsy or in different ways, as in 
rf/>traot (from dis and traho, I dram)). Bis- is found 
in these forms — namely, di-y dif-y dis-y des-y and de-y 
as ^^ivagate, ^f//ferent, ^fwtract, ^d^cant, and deioat. 
The word spend is interesting, because it shows us 
how the prefix may sometimes be almost whittled 
away. The s of sjyend is all that is left of dig-. The 
Latin form was ^fiapendere. 

“ And for there is ao great divereitic 

In Engliah, and in writing of our tong, 

So pray I God that none miswrite thee, 

Ne missc the metre for defaut of song.” 

Chaucer. 

Sometimes the prefix dig- haa a negative force, as 
in £f?yiicult, which comes from dig- and faciliSy and 
<fi«please. 

E-y of Latin origin, in the forms e^, ef-y ex-, denotes 
out qf, as in egress (e- and gradior, Lat. I walk), a 
walking out ; excess (ex- and codo, I go), a going 
heyond—th.ei is, too far ; ^fect (ef- and facio, Lat. 
I do), a thing made out, produced ; a result. See 
Es-. 

E-. “ All occaalona must be taken of sending forth pious 
heavenly «.jaculatlon8 to God.”— Hall. 

“ Two white sparry incrustations, with ^orescences in 
form of shrubs, formed by the trickling of water.” — Woodvnrd. 

Ex-. “The ecclesiastical courts possessed the power of pro- 
nouncing eajcommunication ; and that sentence, besides the 
spiritual consequences supposed to follow from it, was at- 
tended with immediate effects of the most important nature. 
The person excommunicated was shunned by everyone as 
pro&ne and impious ; and his whole estate, during his life- 
time, and nil his movables, for ever, were forfeited to the 
crown.”— Hume. 


In the following passages you will find plenty of 
examples which will illustrate the lesson you 
have just read. You will find it a useful exercise 
to write out the anecdotes, after you have read 
them, in your own words : — 


A PABDON AT THE EIGHT MOMENT. 

On the 29th of May, the whole garrison was imraded on the 
Castle Hill at Edinburgh, and formed in three sides of a boUoW 
square, facing inwards. With drums muffled and rolling, 
while the band played a solemn dead march, three of the 
Highland recruits, ear^U stepping slowly Miind hU open 
coffin, were brought by an anned escort down the winding 
jtathway from tlm citadel, and placed in the vacant space of 
the square, opposite a numerous filing party under the orders 
of the provost-marshal. It was a bright and beautiful 
summer morning, but tliere was a dark cloud on every &oe, 
for no ceremony is more impressive and terrible than a 
military execution— and on that morning three soldiers were 
to die. They were desired to kneel down beside their open 
coffliis, while the following imiier was read by the adjutant- 
general 

“ Garrison Orders. 

“Head-Quarters, eth May, 1779. 

“ At a general court-martial, held in Edinburgh Castle, on 
Tiiursday, the 6th May, and two following days, whereof 
Lieut. -Colonel Dundas, of the 11th Dragoons, was president, 
for the trial of Charles Williamson and Archibald Mac-lvor, 
soldiers of the 42nd Regiment, and Robert Budge, soldier of 
the 71st Regiment, accused of mutiny, at Leith, on the 20th 
A))ril, and instigating others to do the same, the court unani- 
mously found the prisoners guilty of mutiny, being a breach 
of the 1st, 2nd, 8rd, 4th, and 6th articles of war ; and having 
duly considered the evil tendency of mutiny and sedition, 
cspeeuilly when earned to such enormous lengths as in the 
present case, do aOjudge you, the aforesaid Charles Williamson, 
ArchiV>ald Mne-lvor, and Robert Budge, to he shot to death!'" 

The }»nor prisoners retnalnod on their knees while a High- 
land officer translated the foregoing into Gaelic, They were 
all pale and comprsed but the lost, who was suffering flrom 
severe wounds received at Leith ; his countenance was 
emaciated and ghastly, and he was sinking from excessive 
debility. Their eyes were bound up ; the officer retired ; the 
provost-marshal approached, and ordered his party to load. 
They were in the act of taking aim at the prisoners, who were 
praying intently in Gaelic, when Sir Adoljjhus Oughton 
stepped forward, and, displaying three j^rdons, commanded 
them to “recover anns.” “Soldiers,” said he, “in conse- 
quence of the distinguished valour of the Royal Highlanders, 
to which two of tiiese unfortunate men belong, His Majesty 
has been graciously pleased to forgive them all. Prisoners ! 
rise, resume your anus, and rejoin your companies.” An 
officer repeated these words in • Gaelic. The scene and 
the whole proceedings were so solemn and affecting 
that the prisoners were incai)able of speech. Raising their 
bonnets, they endeavoured to express their gratitude by a 
faint cheer, but their voices utterly failed them ; and, over- 
come by weakness, and a revulsion of feeling, the soldier of 
the 7l8t sank prostrate on the ground between the coffins.— 
“ Memorials of the Castle of Edinburgh." 

A WHALER IN A STORM. 

About eleven o’clock, I ventured on deck, and for the flret 
lime in my life saw what the ocean looks like in a stonn. I 
could see nothing all round but heaving mountains of water ; 
each succeeding wave seemed as If it would swallow up 
the labouring vessel, but It always appeared to melt away 
gently under us, except when one more rapid, or “ cross," 
would send water and spray washing over lier decks and high 
up into the rigging. The motion ot the ship was not uncom- 
fortable, being very different from the short cross-pitching we 
had experienced in the North Sea. I remained on deck about 
a quarter of an hour, gazing about me in silent wonder and 
admiration, little thinking that the hitherto harmless waves 
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irere upon the very eve of proving their might over inan’i 
puny bolts and beanls. Feeling it chilly, I went below. I 
had Just entered the cabin and taken 'my seat, when the ship 
became motionless, as it were, and seem^ to tremble in every 
beam. A report, like thunder, mingled with the rending and 
crashing of timber ; sudden and comidete darkness, with a rush 
«f water through the skylight, and the ship thrown on her 
beam-ends, showed me what one has to exj>ect occasionally at 
eea. I scrambled on deck after the captain, as I best could, 
acarccly knowing what had liappened. Hero nothing was to 
be seen but wreck and destruction. The quarter-deck was 
JIterally swept of everything— rails and bulwarks, almost all 
the stanchions, the binnacle, the compasses, dog’s couch— 
and nothing could be seen of the wheel but the nave. But the 
worst was still to come ; two poor fellows were missing. One 
had perished unnoticed ; he must have been killed amongst 
the wreck, washed overboard, and sunk like a stone. The 
other had been seen by the mate —for an instant only— floating 
on the binnacle and just sinking. No human assistance could 
have been rendered them with such a sea running. Two 
other poor fellows were rather seriously injured, and took up 
jny attention for some time. The captain, cool and collected, 
soon restored confidence to his men, and, in a short time, had 
the wreck cleared away, a long tiller shipped, and the vessel 
again hove to. Spare spars were lashed to the stanchions 
that remained, so that we again had something like bulwarks, 
but for many a day afterwards the ship had a sadly damaged 
and wrecky appearance.— Goodair’s Arctic Voyage. 


GEOMETRICAL PERSPECTIVE— V. 

[Continued from p. 85.] 

PROBLEMS ^XrV.— XXVII. 

Problem XXIV. (Fig. i!)).~Draw the fpenpec- 
tive view of a flight of three steps, each 4 feet long, 
1 foot wide, and 9 inches high; their front making 
<in cmgle of 40® with the picture plane. The dis- 
tanoe of the eye of the observer from the picture 
pla/ne is Q feet, from the plcme to the nearest point 
<f the object \foot. The height of the eye 4*5 feet. 
Scale at pleasure. 

From a in the picture plane, draw the line a h, 
at 40" with p p. From c, one foot within the p p, 
make o h equal to the length of the steps, and c d 
equal to the width of the three steps divided in e 
and f The heights to be marked presently on the 
line of contact. There will be no difficulty in 
drawing the rest of the plan. Place the station 
point, s P, draw the base of the picture, and the H L 
three feet and a half above the base, and find the 
vanishing point. Bring down visual rays from the 
ends of the steps at lx>th extremities of the plan. 
Produce d c to h, and g h to k for points of contact, 
and bring them down perpendicularly for lines of 
coniact. From the base i on i h mark the heights 
of the three steps one above the other, and also 
from m, on m k, numbered on both lines 1, 2, 8, 
and from each of these divisions draw retiring 
lines to the VP, which, being cut by the visual 
rAys, will give the respective points upon which to 


draw the ends of the steps, marked again s,/, 
and d ; their fronts and edges extend between the 
corresponding visual rays drawn from the g h end 
of the plan. • 

Problem XXV. (Fig. 46> — A rectangulas' block 
of masonry 24 feet long, 20 feet high, and 16 feet 
broad, is pierced by an aorch springing at a height 
of 10 feet, and of semicirmla/r form, with a spa/n of 
12 feet. Let the point of view be on one side qf its 
centre. Distance within the picture plane 2 feet. 
Height of eye ^feet. Station point from the pic- 
ture plane 26 feet. Scale ^ feet to the inch. 

We will first draw the perspective view of the 
arch when the front is parallel with the picture 
plane. If the pupil has not a scale of inches 
divided into fifths, he can easily construct one in 
this manner : — Draw a line, say 6 inches long, to 
represent 30 feet, and divide it into three equal 
parts; divide the first division into ten parts, 
which will represent single feet, and the main divi- 
sions will represent tens of feet. Number it simi- 
larly to the scales given in lesson I., Vol. III., 
p. 215. 

Draw the p p, and two feet beyond, and parallel 
with it, draw the line a b equal to 24 feet ; a c 
6 feet, and c d \2 feet. Draw a e equal to 16 feet, 
and complete the rest of the plan as shown in the 
figure. Place the point / a little to the right of 
the centre, and draw the line / bp, making ^ B p 
equal to 2G feet. Draw the line B P (base of the 
picture) anywhere below the p p, allowing sufficient 
room for the elevation between the base of the 
picture and the plan above, also the horizontal line 
8 feet from B p. Draw visual rayp from a, c d, b, h, i, 
and bring them down perpendicularly from the P p. 
Draw a k perpendicularly to the p p, for the line of 
contact or measuring line for the heights; mark 
the P 8 (point of sight) and draw km from k towards 
p s, stopping at the v R from a. Draw m n parallel 
to B p, which will be the perspective front of the 
base of the building. The visual rays from c and 
d will determine the width of the arch o p. Make 
the distance k r for the height equal to 20 feet. 
Draw rs from r as was done from k, and draw s t 
for the top of the building. At u, ten feet from k, 
draw u y towards the P 8, and also y vw ; bisect 
vw; from ® as a centre being brought down from q, 
draw the semicircle v w; the front of the building 
will then be completed. For the other end of the 
arch which spans h i of the plan, draw lines v I, 
w z, from V and wio PS, meeting the visual rays 
from h and < in 1 ai d z; join I and z, and either 
bisect it, or draw a line from a; to P whiob, cut- 
ting I z, will give the centre point from which the 
interior or further end of the / arcb must be drawn 
with a radius from the centre to 2 or s. For the 
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base of the interior of the archway draw lines from 

and towards ps, cutting the visual rays from 
h and i; join these points by a line parallel to B p ; 
t his will complete the pcrspocfive elevation. 

Fig. 47. — We will now draw the mme euhject at 
an angle with our gmition. Let the angle of the 
front of the building be 24® with the P P. The other 
oonditions as before. 

Draw ^ at an angle of 24® with P p, and com- 
plete the plan upon a b, as in tlic last figure. Wo 
will use one v p, as in Figs. 40, 41, 40, and some 
others. We trust, after all that has been said 
upon the method of drawing an object with the 
use of one V P, the pupil will have no difficulty in 
first drawing the perspective of the block. The 
principal difficulty will be with the arch, to draw 
which we shall have to repeat the same principles 
which were employed for the circle on the board 
(Problem XX., Fig. 40, p. 32) ; therefore, in order 
to get the necessary points through which the 
arch is to be drawn by hand^ we must rabat 
the semicircle. From ^ as a centre draw the arc 
f hg ; draw d h e parallel to / <7, and the semi- 
diagonals c d and c e through the points where 
these last lines intersect the arc : draw lines parallel 
to fd to meet the front of the plan of the building 
in i and k ; visual rays must be drawn from 7/, c, 
i,f. From the spring of the arch marked on the 
line of contact atw., make vin equal tofd; the 
visual ray from c the centre will produce the points 
o and p ; draw the semi-diagonals p r and p s ; 
where these last lines intersect the visual rays 
from i and will give the points through whicli 
the arch ton must be drawn by hand. We have 
not entered into the other part of the work, as we 
have no doubt that our pupils will be able to do it 
from the experience they have gained in the solu- 
tion of previous problems. 

Problem XXVI. (Fig. 48). — Give a perspective 
view of a doorframe^ a six-panelled door, partly 
open, the doorframe being parallel to the plane of 
the picture, and the line of sight two-thirds of the 
hvigJtt of the door. (From a Military Examination 
Jhiper.) 

There are very few conditions given. The door 
is said to be partly open, therefore it may be placed 
at any angle at pleasure ; the wall and door-frame 
may be placed at any distance from the P p, but 
they must be parallel to the p p ; the proportions 
of the door and frame are discretionary. This is 
one of those problems which are frequently given 
at public examinations with very few working con- 
ditions. It gives us an opportunity for advising 
all who may at any time have to compete in these 
examinations to use some definite scale in the con- 
struction; it will probably save a great deal of 


confusion and much uncertainty. There will be 
much in the drawing of this subject that has 
occurred before, all of which we shall pass over to 
avoid unnecessary repetition of forme" instructions. 
In the plan it must be observed that the width of 
the door a b must be made equal to a c, the space 
within the frame. The division oi a b for the 
plan.s of the stiles and panels must be proporiien- 
atehj divided, and those proportions must be set 
off on ad. {See Geometry, lesson VI., Vol. I., 
p. 371.) There are three lines of contact; the 
first is from a b produced to the p p. Upon this 
line of contact all the perpendicular measure- 
ments of the stiles and panels are arranged. The 
second line of contact is from the back of the door 
produced to the p P. This is for the purpose of 
arriving at the perspective thickness of the door ; 
therefore from the bases of these two lines of con- 
tact at e retiring lines are drawn to the v P ; these 
retiring lines, cutting visual rays drawn from the 
end of the door a in the plan, will give the per- 
spective thickness of the door. The principal 
retiring lines are those of the top and bottom of 
the door, and the horizontal edges of the panels, 
all drawn from the perpendicular measurements 
above stated. The third line of contact is g h; f g 
being made parallel io a b for the sake of the ad- 
vantage of the same v P ; a line drawn from the 
base ot g h towards the v P, cutting a v E from f 
gives tlie position of the base of the frame i h. 
The width of the frame across the top is obtained 
thus : — n 0 being the height of the opening of the 
<loor, a line must be drawn from n to ni at an angle 
of 135® with no; consequently, after w r is drawn, 
m n will be found to bisect the right angle r ni i ; 
therefore, the visual rays from the plan of the 
frame at c cutting tlie line ni n will produce the 
points in ni n from which to draw the mouldings 
both horizontally and perpendicularly; PS will be 
the V p for the interior edge of the frame, as shown 
in the line drawn from 0 . The great advantage of 
using several lines of contact will be seen when 
working the details. We allude to this for the 
purpose of observing that it is advisable to draw 
these lines of contact from produced lines of the 
plan all parallel with each ^other, so that one vanish- 
ing point may be used for all ; otherwise, if they 
are not parallel, other vanishing points will have 
to be found, because every retiring line must have 
its own vanishing point. 

Our previous lessons in Perspective have been 
upon the ground-^dan method ; we will now intro- 
duce to our pupils the lineal method — we call it 
the lineal because its results depend upon the 
jection of planes and a/ngles without the interven- 
tion of a plan. It sometimes occurs that a per- 
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spective elevation of a house or other building is 
all that is required ; in this case a plan would be 
useless, and t|}e lineal method would be the most 
convenient, as it saves the labour of making a plan 
for the sole purpose of raising an elevation from it. 

The picture plane, the horizontal line, vanishing 
points, station point, line of contact, or measuring 
line for heights, and point of sight, are common to 
both methods ; therefore we need not recapitulate 
our remarks upon them ; that which will be espe- 
cially new to our pupils is that the angle of inclina- 
( ion which an object makes with the picture plane 
is described, instead of drawing it in plan. Visual 
rays will not bo required, as the retiring l&ngth of 
am> ohjecft is out off the va/nishing line by the help of 
tts dista/nce point, marked D P. The nearest approach 
to this system which we have yet made is shown 
in lesson III., Vol. III., p. 342. It is true we have 
there made use of a plan, but there are no visual 
rays {see Figs. 22, 26). The plan has been intro- 
duced solely for the purpose of obtaining by con- 
Ntruction the positions of the extremities of the 
lines upon the picture plane. Let us take Fig. 23, 
and we shall here see that the position of the line 
H I in the picture is ascertained by finding the 
positions of the two extremities only. Thus the 
points h and i being determined as the perspective 
rcpre.sentations of H and i, the completion of the 
line follows by drawing a line between the two 
txiints. Now these positions can be given without 
the necessity of a plan, as we are about to explain. 

We think we shall be able to make our explana- 
tions clearer, and better understood by our pupils, 
if we propose a problem at once, and during the 
process of drawing, accompany the explanations of 
the work with our observations upon the theory, at 
the same time employing the figure as we draw it 
t o illustrate our remarks. 

Peoblkm XXVII. (Fig. 40).—^ pole \feet long 
fs lying on the ground, and is inclined to the picture 
plane at an amgle of 40° ; its nearest end is 2 feet 
nnthin the picture, and 1 foot to the right of the 
eye ; distemoe of the eye from the p p is Gfect, and 4 
feet from the ground ; scale 1 inch to the foot. 

Draw the picture plane, P P, and the H l parallel 
with the p p and 4 feet above it. Anywhere upon 
the n L mark the P s (point of sight). From p s as 
a centre, and with the distance of G feet in the 
compasses, draw the semicircle de^, de®. Before 
we go any farther we will examine this. To assist 
in understanding the position and meaning of this 
''cmicircle we refer back to Fig. 21, lesson III., 
Vol. Ill,, p. 342. There it will be seen that B repre- 
sents the eye, and its distance from the p p from e 
to p s. Of course P s is opposite the eye E, and a 
line between the two would form right angles with 
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the p p. Now it is necessary to set off on the H L the 
distance of the eye from the P p, that is, the distance 
from E to PS, for a reason to be explained pre- 
sently ; therefore, the proper way to do that is to 
draw a semicircle, and mark the extremities meet- 
ing the HL as DE^ and de'-^. In the eidograph 
(Fig. 21), the dotted semicircle through the eye B 
(ending on one side at de^ and the other at D^) is 
in a horizontal position ; it is afterwards supposed 
to be turned up, or rabatted, upon the p p passing 
through E- (to the same points). This will be the 
position in w^hich we shall place it for the future, 
and as seen in the figures which immediately follow 
Fig. 21. To proceed with Fig. 49 ' draw a line x x 



J i, ll c i) 


tangential to the semicircle, and parallel to the H L 
or pp. Our problem states that the inelimation of 
the pole to be represented is at am amgle (7/40® with 
the P P. Therefore, from B draw a line at that angle 
with X X, meeting the H L in v p. There will be no 
difficulty in comprehending this, if we consider 
that because x x is parallel with the P p, therefore 
if the plan of an object is known to be at a certain 
angle with the P P (as in the ground-plan method), 
it will form the same angle with xx. This, then, 
is the way a V P is found without the necessity of a 
plan. From P S draw the perpendicular p s and 
mark one foot to the right of a, viz., a b, because 
the nearest end of the pole is 1 foot to the right of 
the eye. Draw J P s, and somewlicre upon ftps will 
be found the position of the nearest end of the 
pole, to be determined in the following manner : — 
From b set oft be equal to 2 feet, draw a line from 
c to DE*, cutting /y p s in d, the point required. This, 
with the exception of the plan, is precisely the 
same that was done with the line A B in Fig. 23 , 
that is, by making c D equal io c A, a was found to 
be the nearest end of the line A B. Wo now come 
to a stage of the proceedings which will demand 
the closest attention of our pupils. It is that of 
cuttbig off a portion of a vanishing or retiring line. 
to give the perspective length of the object, in this 
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caw the pole. From the nearest end of the pole» 
draw a line to the V P (the vanishing line of the 
pole) ; upon this line will be cut off the perspective 
length) as follows : — From V P, with the radius v P B, 
draw the arc s dvp ; dvp is the distance of the eye 
from the v p, and is set off upon the H L upon the 
same principle as the other distance points are 
placed ; the use of this distance point is to enable 
us to out off upon the vanishing line the. length 
required, in the same way that we used the de® for 
cutting off the point d in the line ftps. From dvp 
through d draw a line to meet the p p in make 
a/ equal to the length of the pole, 6 feet, and from 
/ draw another line back to the dvp, cutting the 
vanishing line from d in h; h d will then be 
the perspective length and representation of the 
pole. We must dwell upon this for a minute or 
two, as this cuttin^g (as we term it) a vmishing 
line is important. Our pupils will have observed 
that we draw a line commencing from the dvp, 
through dtoe^ and after we had marked the given 
length ef on the p p, we drew from / back again to 
dvp; in other words, in order to determine the 
space upon the p p which is to contain the length 
of the pole, and at the same time secure the per- 
spective position, we brought the nearest end, of 
the pole to the p p at e, measured its length, e /, and 
then ruled back again to the distance point. This 
may be summed up in very few words, in the form 
of a rule to be remembered — that every vanishing 
lime is out by its onm distance point. The ability 
to draw an object in perspective upon this lineal 
system depends principally upon a clear under- 
standing of the above rule in the several ways in 
which it may be applied. We advise our pupils to 
get this first problem well up, by doing it again at 
other angles, and other given distances and propor- 
tions. Afterwards they will have very little diffi- 
culty in understanding all that is to follow. 


COMMERCIAL BOTANY OF THE 
NINETEENTH CENTURY.— VIIL 

[CorUintied from p. 50.] 

DRUGS (continued). 

Buphorbia pUuU/era.--A native of Australia, 
where it attracted much attention some few years 
since as a cure for asthma and bronchial affec- 
tions. The plant being poisonous, care has to be 
exercised in its proper administration ; therefore 
too strong a decoction must not be used. It was 
introduced to notice in this country in 1882. 

Brythroxylon Coca. — Under the name CocA the 
leaves of this plant have long been known and 
used by the Indians of Peru and Bolivia as a 


valuable nervous stimulant as well as to sustain 
hunger and to enable those who use them to endure 
long periods of labour without fatigue. These pro- 
perties began to be noticed in this country in 1874, 
since which time the leaves have been experi- 
mented upon in various ways till both the leaves 
and preparations from them are now fully recog- 
nised articles of trade, knd Cocaine has become 
an important medicine. The cultivation of the 
plant has been extended into several of the British 
colonies, including Jamaica, Trinidad, Zanzibar, 
Brisbane, etc. 

Fdbiama imbricata. — This is one of the latest in- 
troductions, having been first brought to notice in 
America in 1885 and in this country in 1886. It 
is known as PiCHB, and is a native of Chili, Peru, 
and the Argentine Republic, and belongs to the 
natural order Solanacess. It is recommended in 
lumbago, sciatica, rheumatic neuralgia, irritability 
of the bladder, etc. 

Ferula (^Eurycmgium) Sumbul^ an herbaceous 
perennial, dying after flowering, belonging to the 
natural order Umbelliferae. The root, which has a 
strong musky odour, is known as Sumbul or Musk 
Root. The early history of Sumbul cannot be 
traced ; all that is known about it is that it was 
first introduced into Russia about 1835 as a substi- 
tute for musk, and was then recommended as a 
remedy for cholera. It began to be known in 
Germany in 1840 and in England in 1850, and was 
introduced into the British Pharmacopoeia in 1867. 
Its source was unknown till 1869, when the plant 
was discovered in the mountains south-east of 
Samarkand separating Russian Turkestan from 
Bucharia at an altitude of from 3,000 to 4,000 feet. 
In 1872 a root was received at Kew from the 
Moscow Botanic Garden, which continued to throw 
up leaves each year till 1 875, when it produced a 
fine flowering stem, but did not ripen fruit, and 
afterwards died. 

Pereira mentions two kinds of Sumbul known in 
commerce in his time, one called Russian and the 
other Indian Sumbul, the latter coming to England 
via Bombay. All the Sumbul which reaches Europe 
and the United States at the present time is im- 
ported from Russia. As seen in commerce Sumbul 
root occurs in roundish pieces or transverse sec- 
tions; it has a powerful but agreeable musky 
odour which is very persistent. It is used in medi- 
cine as a nervine stimulant and antispasmodic, and 
is given in chronic pulmonary affections, hysteria, 
etc. 

Framciscea vmijiora. — A shrub belonging to the 
natural order Sorophularinem, native of Brazil and 
other parts of equatorial America, The roots, 
under the name of Manaoa, are used in the 
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prepaxation of a powerful autisyphilitic, purgative, 
and diuretic medicine. It was introduced to notice 
in this country from North America in 1883. 

Fh’tmhenia grandifolia.'-An herbaceous plant of 
California. Under the name of Ybeba Rbuma it 
was introduced in 1879 as a remedy in catarrh, 
mucous discharges, and in ophthalmia. 

Gmumia domingensii. — A climbing West Indian 
shrub belonging to the natural order Rhamnaceac. 
It has long been known as Ohbw Stick, and used 
when pulverised as an ingredient in tooth powder. 
Pieces of the stem, with one end beaten into fibre, 
have also been used as tooth brushes. These stems 
appear to contain saponine. In the West Indies 
the whole plant is considered a good antiseptic ; 
a decoction of the roots has been used in dropsy. 
It was introduced to notice in this country about 
1884 for use in the preparation of an astringent 
gargle, 

Gynoccurdlcb odorata . — A large tree of India bear- 
ing a globular fruit about the size of a large orange, 
and containing numerous seeds, the oil of which is 
expressed and known as Chaulmugra oil. This 
oil ha.s been used in India for a very long time in 
skin diseases, affections of the joints, etc. It was 
not, however, till 1878 that the oil began to attract 
much attention in England, when experiments 
were made in many of the London and provincial 
iiospitals, as well as in private practice, to test 
its efficacy in rheumatic affections, skin diseases, 
consumption, syphilitic affections, etc. ; it was used 
both externally and internally, the latter in the form 
of capsules, A certain amount of success seems to 
iiave attended its use, but of late years it has 
ceased to attract so much notice. 

Hagenia ahymnica,—K handsome tree fifty or 
sixty feet high found over the whole table-land 
of Abyssinia. Under the name of Kousso or 
Kosso the flowers have a reputation as an anthel- 
mintic. Notices first appeared as to their medical 
properties in English periodicals during the years 
1839 to 1841, but no supply of the flowers reached 
Europe till 1850, when a quantity was brought to 
London and offered for sale at 368. per ounce. 
Large quantities were afterwards imported and 
sold at from 33. to 48. per pound. It was not till 
1864 that Kousso was introduced into the British 
Pharmacopoeia. 

Hemidesmiis indioui, — ^A twining shrub of India 
and Ceylon. The roots are known as Indian 
Sarsaparilla, and have been used for a long 
period in native medicine in India. They are said 
to have alterative, tonic, diuretic, and diaphoretic 
properties, and were introduced into the British 
Pharmacopoeia in 1864. They are, however, very 
rarely employed in this country. 


Joanrmia prinoeps. — Under the name of An- 
DA-Assu, this tree was first brought to notice in 1881 
as yielding seeds valuable in Brazil, as a purgative 
and for affections of the liver, jaundice, dropsy, 
etc. 

Mallotua philippiiMinaU. — A large shrub or small 
tree 20 to 30 feet high, very widely distributed, 
being found in Abyssinia, Southern Arabia, 
throughout India, in Ceylon, Malay Archipelago, 
Philippines to Australia. The red glandular powder 
obtained from the fruits is known as Kamala. It 
is used as a vermifuge, or rather as a teenifuge in 
the cure of tapeworm in India, as well as for dyeing 
silk red. It was introduced into the British Phar- 
macopoeia in 1864. 

Ma/rsdenia oundunmgo. — The bark of this plant, 
under the name of Cun DURANGO, began to attract 
considerable attention in America as a remedy for 
the cure of cancer in 1871. Samples having been 
sent from Ecuador, its reputation soon reached 
this country, but it was not till the following year 
(1872) that its botanical origin became known, 
when it was described by M. Triana under the 
name of Oomlohm cwtidwrangOy which has since 
been referred to Marsdenia, 

For some time Cundurango bark was submitted 
to numerous experiments with the result that it 
was generally pronounced to be of little or no use 
medicinally in cancer cases. Some interest, how- 
ever, attaches to ic in consequence of its being 
included amongst the plants used by the natives 
for the cure of snake-bites under the name of 
Guaco. The word Cundurango means “ vine of the 
Condor ” from a tradition of the country, that when 
the condor is bitten by a poisonous snake, it swal- 
lows the leaves of this plant and experiences no 
harm. 

Mentha arvensU^ var. piperasoene. — A Chinese 
herb belonging to the Labiate®. It yields an oil 
which contains a large quantity of a crystalline 
substance known as Mbnthol or Peppermint 
Camphor. This substance began to attract atten- 
tion in 1879, since which time Menthol has become 
an increasing article of trade, and is much used in 
cases of neuralgia, toothache, etc., by rubbing it 
on the parts affected. A similar crystalline prin- 
ciple is obtained in India from the oil expressed 
.»icm the seeds of Cwnm Ajowa/n, The Chinese 
peppermint plant has been recommended for culti- 
vation in England, and especially in Ireland, where 
the climate is moist and labour cheap. 

Myrtus chehen. — An evergreen climber belonging 
to the natural order Myrtaoess, and native of Chili, 
where it is known as Chbqubn, and is in great 
repute as a medicine in inflammation of the eyes, 
in diarrhoea, and other disorders, for which purposes 
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it was introduced into this country in 1881 . Though 
tiie plant has been cultivated in our greenhouses 
for many years, it flowered for the first time at 
Kew in 1 866. 

Paullinla sorhills. — K woody climber belonging 
to the natural order Sapindaceie, and native of the 
Northern and Western parts of Brazil. The seeds, 
which are like small horse-chestnuts, arc used in 
Brazil in the preparation of a beverage and as a 
medicine. To prepare them the seeds are dried, 
powdered, mixed with water, and knetided into a 
kind of dough, then made into rolls, or moulded 
into various forms, and known as Guaeana, 
Guabana Bread, or Brazilian Cocoa. It is 
regarded as a tonic febrifuge, nutritive, and to some 
extent narcotic. As a nervous stimulant, it is 
analogous to tea and coffee, and has been recom- 
mended in this country in nervous hetulache, 
neuralgia, paralysis, and diarrhoea. It can be ad- 
ministered either in the form of a substance, as a 
beverage, or mixed with cocoa or chocolate. It was 
introduced to notice in this country firstly in 1856, 
and again in 1870. 

Peumus Boldius . — A shrub 10 to 20 feet high, 
native of Chili, and cultivated in gardens in its 
native country for the sake of its fragrant flowers 
and leaves. The plant flowers in its native home 
in autumn, but under cultivation at Kew and the 
Royal Botanical Society’s Gardens, Regent’s Park, 
the flowers have appeared in winter. The plant 
belongs to the natural order Monimiacea), and the 
leaves under the name of Boldo were introduced 
to this country in 1874, as an aid to digestion as 
well as in diseases of the liver. The properties of 
the plant are said to have been discovered by 
noticing the beneficial effects upon a flock of sheep 
that were suffering from liver disease, having been 
shut up in a fold which had been recently repaired 
with the twigs of the Boldo plant, the sheep having 
eaten of the leaves and shoots, and recovered very 
speedily. The leaves dried and pulverised are used 
in Brazil as a stemutory. 

Physostlgnia vertenosum . — A perennial climbing 
plant with a woody stem fifty or more feet high, 
belonging to the natural order Leguminosaa, and 
found near the mouths of the Niger and Old 
Calabar River. The seeds arc known under the 
names of Ordeal Beans- op Old .Calabar, or 
Calabar Beans, and they were first brought to 
notice in England about the year 1840 by Dr. 
W. F. Daniell, who in 1846 brought them more 
prominently forward in a paper read before the 
Ethnological Society. The poisonous effects of 
the beans on the human system were noticed by 
Ohristison in 1856, and again by Sharpey in 1858. 
In 1869 a plant was sent by an African missionary 


to Professor Balfour, of Edinburgh, who described 
it under the name it now bears. It was not till 
about 1863 that Professor Fraser discovered that 
an alcoholic extract of the seed possessed the 
power of contracting the pupil of the eye, since 
which time it has been used in ophthalmic practice 
as well as in tetanus, rheumatic, neuralgic, and 
similar affections. The plants ai’e somewhat rare 
in Africa, being destroyed by order of the Govern- 
ment, except so many as are required to supply 
seeds for use as an ordeal. They find their way. 
however, to this country in small quantities from 
West Africa. 

Picramiiia antidema . — Under the name of Cas- 
CARA Amaega the bark of this Mexican tree, which 
belongs to the natural order Simarubeae, was first 
brought to notice in America in 1886, and soon 
after reached this country. It is said to be useful 
ill syphilis, and as an external application in the 
treatment of erysipelas. 

Pilocarpus pemat}foliics,~lLh.\s is a shrub four 
or five feet high, belonging to the order Rutaceaj, 
native of Brazil, and was first found in the southern 
provinces of Mato Grosso and Sao Paulo, from 
whence it was introduced into Europe in 1874, and 
is now found cultivated in the English and Con- 
tinental botanical gardens. Under the name f)f 
Jaboeandi a new drug was introduced to the 
notice of British pharmacists in 1874. Jaborandi, 
however, appears to be a comprehensive name in 
South America, and is applied to a number of 
widely different plants. The determination of the 
source of the ordinary Jaborandi of commerce was 
made by Professor Baillon in 1875, who, from the 
material available, considered that to the plant 
mentioned at the head of this paragraph must bo 
referred the bulk of commercial Jaborandi, a 
quantity also being afforded by P. Selloanus. 
Jaborandi has obtained a reputation as a very 
energetic diaphoretic sinlagoguc. 

Piper Piethysticvm . — The roots of this plant, 
which belongs to the natural order Piperaceac, have* 
been used from an early period in the Society and 
South Sea Islands under the name of Kava in the 
preparation of a well known intoxicating beverage. 
In 1876 the plant began to attract some attention 
as to its medical properties, since which time many 
experiments have been made to determine its 
physiological action. It has since been used in 
practice in urethritis, leucorrhoea, dysuria, and all 
inflammatory conditions of the urinary passages. 
In the Colonial and Indian Exhibition, 1886, a spirit 
was sold at the refreshment bars under the name 
of Kava Schnapps or Yangona, which was dis- 
tilled from the roots of the Kava plant. 

Plantago upaghula,--kxi aHUual belonging to the 
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order Plontaginaceas and found wild in north- 
western India, and also cultivated for the sake of 
its seeds, wlach are oval and boat-shaped, of a 
greyish-pink colour, and extremely mucilaginous ; 
by placing them in water they will yield a thick 
mucilage, which is ‘highly valued in India for its 
demulcent properties under the name of Spogel or 
JSPAGHUL seeds. They were first introduced to 
notice in this country in 1870, and have since been 
used in coughs, colds, diarrhoea, etc., as well as for 
feeding poultry. 

Podophyllum peltatum , — A perennial belonging 
to the natural order Berberidaceae, and found 
growing in moist shady situations all over the 
eastern side of the Noilh American continent 
from Hudson’s Bay to New Orleans and Florida. 
The properties of the root or rhizome have long 
been known to the North American Indians, and it 
has been used as a purgative in American pharmac> 
since 1820, but it was not till 1864 that it was 
admitted to the British Pharmacopoeia. The active 
principle of the root, under the name of Podo- 
PHYLLIN, is now manufactured on a very large scale 
both in America and England. 

Ithaphidophora ntie^isis, — This plant, which 
belongs to the natural order Aroideic, is supposed 
to furnish the principal component part of the 
celebrated medicine Tonga. This medicine was 
introduced to notice in 1879 as a new drug from 
Fiji, having a high therapeutic value as a remedy 
for neuralgia. The history of its introduction is 
singular, and is as follows An Englishman who 
brought it here obtained it from a settler, married 
to a lialf-caste Tongan, who first prepared it for the 
use of her husband, and gave to the drug the name 
of her native island. The material as received here 
consisted for the most part of a mixture of broken 
pieces apparently of a root and some pieces 
of bark. From microscopical examination they 
appeared to belong to some aroideous plant, which 
was confirmed at a later period on the receipt of 
leaves, by which means the genus was established 
as RhaphidopJtoray probably R. vitlemis. Tonga 
has been proved very efficacious in neuralgia, and 
may be included amongst the important medicines 
of the age. 

Rkamnus Purshiaua. — Under the name of 
Cascaea Sagbada (lit. Sacred Bark), considerable 
attention has been paid since 1883 to the bark of 
the above-named tree or shrub, which belongs to 
the natural order Rhamnaceae, and is a native 
of the Pacific slopes of North America, in which 
country it has become very generally used a.s a 
purgative. Introduced into this country from the 
United States in 1879, it has also found consider- 
able favour with us. 
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i:^rcocephaliis cocitlerUics . — A West African tree, 
belonging to the natural order Rubiacea), the bark 
of which, under the name of Doundakb, has at- 
tracted much attention, since 1886, both on the 
Continent and in this country, as a tonic and 
febrifuge, as well as for the golden-yellow colour 
contained in the bark. The fruit is known as the 
•SiEUEA Leone Peach. 

Simaba Cedron.—'Pao^ Cedbon, which is the name 
under which this plant is commonly known, is a 
small tree, 12 to 16 feet high, with a trunk measur- 
ing about 6 inches through. It belongs to tlie 
natural order Simaruheer^ and is a native of New 
Granada, on the banks of the Magdalena. It bears 
an oval fruit, about the size of a swan's egg, con- 
taining usually not more than one seed, about two 
inches long and half an inch broad. The earliest 
notice of the Codron is contained in “ The Historj 
of the Buccaneers,” published in London in 1699, 
wliere its use as an antidote for snake bites is re- 
ferred to. The method of using it is as follows. 
When a person is bitten, a small portion of the 
seed, mixed with water, is applied to the wound, 
and about two grains scraped into brandy, or even 
into water, is given internally. This treatment is 
said to be an almost certain cure for the bites of 
the most venomous snakes, scorpions, centipedes, and 
other noxious animals. The seeds have an intensely 
bitter taste, and arc said to have proved valuable 
in cases of intermittent fever. Tlic seeds were 
introduced to Kew in 1840, and first brought to 
notice as a remedy in 1860, and again as a febrifugv' 
and cure for toothache in 1884. 

Stnphauthus . — There are but few drugs of recent 
introduction that have attracted so much attention 
chemically and physiologically as the active prin- 
ciple of the seeds of the several African species of 
Strophanth us. 

In 1870 Professor Fraser first pointed out, in a 
paper read before the Royal Society of Edinburgh, 
the powerful action of Strophanthus hispidm upon 
the heart, and stated, as the result of his experi- 
ments, that “it acted in a powerful and direct 
manner upon the cardiac muscular fibres, greatly 
prolonging the contraction of those fibres, rendering 
it continuous, and only to be overcome when re- 
laxation occurs as a natural consequence of post- 
mortem decomposition.” For some time after the 
publication of this paper little or nothing was 
heard of Strophanthus^ till in 1877 it formed the 
subject of a paper by Messrs. E. Hardy and N. 
Gallois in the Bulletin de TMrapeutlqm et Ckirwr^ 
g'wale. In 1885 it was again brought forward by 
Professor Fraser at the British Medical Association 
meeting held at Cardiff, and the paper was pub- 
lished in the British Medical Journal for November 



104 


THB NEW POPULAR EDUCATOR. 


14th, 1886. The publication of this paper naturally 
resulted in the attention of the whole medical pro- 
fession being drawn to this new and important drug, 
and consequently there arose a very great demand 
for it— a demand, indeed, far exceeding the supply. 
Immature fruits containing unripened seeds, and 
consequently less powerful in action, arrived in the 
, market together with the seeds of other species 
than 8, hUpxdm and 8. komhe, so that the tincture 
prepared from them could -not be relied upon. Of 
late, however, a better system of collecting seems 
to have been established, and tincture and tabloids 
of 8tropli(mthus are now advertised as regular 
articles of trade. Though it was to Stropha/ntlms 



dVRlG OF THE COC’A PLANT. 


hhpidm that the credit was first given as posso&.sing 
the valuable cardiac properties, 8, homhe has since 
shared its reputation ; indeed, the two species are 
so closely allied, that Professor Oliver, who is the 
author of the latter, is now inclined to consider 
them identical. In Central Africa, the seeds when 
ground, mixed with water, and made into a paste, 
are used for poisoning arrows, both for purposes of 
the chase and in war. 

Stryohnos toxxfera. — This plant is well known 
as furnishing the Ouba.be or Woueali poison of 
British Ouiana, which is prepared by scraping the 
bark, steeping it in water, and concentrating the 
fluid by evaporation. The natives use it for tipping 
their arrows in hunting as w«ll as in war. It was 
brought to notice in this country in 1878 as a 
remedy in epilepsy, chorea, and hydrophobia, and 
is still included in our druggists’ price lists. 

Twmera diffusa var. aphrodisiaca . — This plant 
belongs to a small order Tumeraoeae. A fluid 


extract of the plant was introduced to English 
pharmacy in 1874, under the name of Damiana, 
and recommended in renal and vesical diseases and 
in nephritic albumina. In some reports of its effects 
it is described as being “ one of the best remedies 
in inflammatory diseases of thelddneys ; ” and taken 
as an infusion in the form of tea, prepared by pour- 
ing a cupful of hot water upon a teaspoonful of the 
dried leaves, it is said to have a marked effect upon 
sick headache. 


FRENCH.~XX. 

[Continued from p. 66.] 

IRREGULAR ADJECTIVES. 

The following adjectives form their feminine 
irregularly : — 

Masiuiline. 
algu, sluirp. 
anibigu, amhUjuous. 
benin, benign. 
blanc, white 
ctiduo, decrepit^ infirm. 
e<»i, quiet, 
thick. 

exigu, scanty. 

express. 

favorl, favourite. 
fralH, fresh. 
franc, free, frank. 
franc, Frank, Frankish 
gentil, pretty, genteel. 

CTec, Grecian, Greek. 
h6breu, Hebrew. 

Jumoau, twin. 
long, long, slow. 
inalin, cunning, malignant 
nul, null, no. 
oblong, oblong. 
public, jmblic. 
sec, dry, barren. 

, tiers, third. 
turc, Turkish. 

The following compound adjectives alter only 
their last component : — 

Masculine, Feminine. 

aigre-<loux, sourish. aigre-douoe. 

niort-n6, still-born. nu)rt-n6o. 

The plural masculine of ajlgre-doilZ, sourish, is 
aigren-doux; its plural feminine is aigres-douoes. The plural 
masculine of mort-nd, still-born, is mort-nis; its plural femi- 
nine is mort-n^es. 

The following have no feminine : — 

chAtaln, chestnut colour, auburn. dispos, active. 


Feminine. 

aigue. 

ambigue. 

b^nigne. 

blanche. 

caduque. 

coite. 

^paisso. 

exigue. 

exjiresBe, 

favorite. 

fraiche. 

franche. 

franque. 

gentille. 

used onl.s oi 
the Hebrew tongue, 
jumelle. 
longue, 
maligne. 
nulle. 
oblongue. 
imblique. 
s6che. 
tierce 
turque. 


Formation of the Plural of Adjectives. 

General Rule.—Uhe plural of adjectives is formed 
by the addition of s to the masculine, or to the 
feminine terminaction : — 

Masculine. Feminine. 

Singular. Plural. Singular. Plural. 

grand, great. grands. grande. grandes. 

petit, suwll. petite. petite. petites. 

This rule has no exceptions with regard to the 
feminine termination. 
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With regard to the masooline termination, it is 
subject to the three following exceptions : — 

First Exception , — Adjectives ending in the sin- 
gular with « or rr do not change their form in the 
plural : — 

Singular. Plural. 

baa, low. bcus. 

doux, sweety aqfl. doux. 

Second Exception . — Adjectives having in the sin- 
gular the termination -eau^ form their plural mas- 
culine by the addition of a? : — 

Si ngular. Plural. 

beau, handsome, beautiful. beaux, 

jumeau, twin. juineaux. 

nouveau, new. nouvoaux. 

The adjectives fou^ mou,f&ii, and bleu form their 
plural, according to the general rule, by adding $ : 
fmc8, mous.fe^cs, hleus. 

Third Exception.^ Adjectives ending in -al form 
their plural masculine by changing ~al into -mx : — 

Singular. Plvrcd. 

liberal, liberal. liberaux. 

national, national. nationaux. 

rural, rural. ruraux. 

The following adjectives form their plural regu- 
larly ; but they are hardly ever used in the mascu- 
line plural : — 


Singular. Plural. 

bancal, bandy-legged. Imncals. 

fatal, fatal. fatals. 

final, ttnalw. 

mutinal, early. inatiiials. 

medial, medial medials. 

I>6nal, who/. penals, 

th^traX theatrical. thdatrals. 


Agreement op Adjectives with Nouns: 


The adjective must agree, in gender and number, 
with the noun or pronoun which it qualifies : — 


Singular. 
le &eau jardiu, 
the fine garden, 
le grand livre, 
the large hook. 


Masculine. 

Plural. 

les beaux jardiiiH. 
tlie fine gardens. 
les grands livres. 
the large books. 


la belle maison, 
the fine house, 
la grande carte, 
the large ma'p, 


Feminine. 

les belles niaisons. 
the fine houses. 
les grandes cartes. 
the large maps. 


This agreement must take place, not only when 
the adjective immediately precedes or follows the 
noun or pronoun, but also when it is separated by 
other words : — 


Masculine. 

Singular.— P\Biine*k Dieu dete 
rendre assez bon pour m^riter 
la vie heureuae 1 F^nklon. 

May Ood render thee suffici- 
ently good to deserve the blessed 
life! 

Plural— Jamsiie, en quoi que 
ca pulsse dtre les in^chants ne 
sont bone i rlen de bon. 

J. J. Roussrau. 


Feminine. 

Singular. — L’honueur de 
passer pour bonne rempdchait 
de se montrer mavvaise. 

Marivaux. 

The honour of passing for 
good prevented h^ lowing her- 
self bad. 

Pfwnd.— Loinde nous rafdir 
contre les inclinations qui sent 
bonnes, fl faut les suivre iwiir 
servir Dieu. 

Mme. oe Maintenon. 


The widied are never, in any Far from resisting our good 
circumstances, fitted {good) to inclinations, we shwld JbUow 
perform anything good. them in order to serve Goa, 

When an adjective relates to two or more sub- 
stantives, whether in the singular or the plural, 
and all of the same gender, it must agree with the 
nouns in gender, and be put in the plural : — 

Le riche et I’indigenf, Tim- The rich arid the poor, the 
prudent, et le sage, sujets A, imp)'udei\t and the wise, be- 
inkme loi, subisseut m6ine ing subject to the same law, 
sort. J. B. Rousseau. experience the same Jdte. 

When the words which the adjective qualifies are 
of different genders, the adjective must be put in 
the masculine plural : — 

Je taebo de rendre heureux, I try to render happy my wife, 
nia femnio, inon enfant, et my child, and even my oai 
m6me mon chat et mon and my dog. 
chien. 

Bernardin de St. Pierre. 

L’ordre et I’litilite publics no Public order and utility cannot 
pen vent 6tre le fruit du he the fruits of crime. 
crime. Massillon. 


Determinative Adjectives. 

There are three sorts of determinative adjec- 
tives— the demonstrative, the possessive, and the 
numeral. 


Demonstrative Adjectives. 

The demonstrative adjectives are used when an 
object is to be particularly specified or pointed out. 
They are never, in French, used substantively, that 
is, without the nouns which they determine : — 

Singular. 

Masculine.— Ct, this or thal, wsod Wore a word commencing 
with a consonant. 

Get, this or theU, used Wore a word commencing 
with a vou^ or an h mute. 

Feminine.— CettOf this or that. 

Plural. 

CeS, these or those for both genders. 


Examples. 

Masculine singular. Feminine s 

Ce soldat, thisor^that soldier. Cette fomine, this or that woman 
Cetaiui, this or that friend. Cette. 6p^e, this or that sword, 
Cet homme, this or that man. Cette harpe, this or that harp. 

Plural. 


Ces hommes, these or those men. 


Voyez ce papilloii 6chapp6 du 
tombeau ; 

8a mort fut un sommeil, et sa 
tombe im berceau. 

Delille. 

. ... Cet admirable don, 

L’instinct, sans doute est loin 
de I’auguste raison, 

(the same.) 

Li, cette jeune plante en vase 
disposee, 

Dans sa coupe 616gante ac- 
cuellle la rosee. 

(THE SAME.) 

Ces honneufa que le vulgaire 
admire, 

R^veillent-ils les morts au sein 
dee monuments ? Souiel. 


Ces femmes, these or those 
wotnen. 

See that butterfiy esca^ from 
the toml>; his death was a 
slumber, and his tomb a 
cradle. 

That admirable gift, inetiuct, is 
doubtless far beneath majestic 
reason. 

There that young plant, shaped 
as a vase, receives the dew in 
its elegant cup. 


Do those honours admired by 
the vulgar awake the dead 
from their eepulchres f 
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When it is necessary to make in French a 
difference similar to that existing between the 
ICnglish words this and that, the adverbs cl and 
lu must be placed after the nouns : — 

(> li\TC-ei, this hook (here). Ce livre-lu, that hook (there). 
eVs livreH-ci, these ho^cs. Cew livres-la, those bookn. 


Possessive Adjectives. 


The possessive adjectives, which are always 
joined to a noun, express possession ; they are: — 


Singular. 

Plural. 


Masculine. 

Feminine. 

llofh genders. 


mnn, 

ma. 

mes, 

m If. 

ton. 

ta, 

tCH, 

th y. 

son, 

sa, 

ses, 

hi-s, her, its. 

iiotre. 

iiotre. 

nos, 

our. 

voti-e, 

votn\ 

VOS, 

your. 

leur, 

leur. 

leurs. 

thei r. 


In French these adjectives take the gender and 
number of the object possessed, and not, as in 
English, those of the possessor : — 


Masc. slug. 

Mon frere, my bro- 
ther. 

Ton livre, thy book. 

Bon papior, his or 
her paper. 

Notri* cheval, our 
horse. 

Votre lit, your bed. 

l./fnrfoin, their hay. 


Fern. slug. 

Mft soenr, my sister. 

Ta plume, thy pen. 

Sa table, his or her 
toltU. 

Notre vache, our 
cow. 

Votre chaise, your 
chair. 

Leur paille, their 
straw. 


PI. both genders. 

Mefl cousins, my 
rousirts. 

Tea inaisoiw, thy 
houses. 

Ses habits, his oi- 
lier clotheA<. 

Noa prairies, our 
meadows. 

Vofi crayons, your 
pencils. 

l.eurs fernies, th-ir 
farms. 


Sobriete clans toute chose, 

Mon ami, e’est I’art de jouir. 

Du Tremblay. 

Mu main do ciuelque fleur es- 
quisse In peinturo. 

Castel. 

Mes sons sont glacis d'eflTroi. 

J. B. Rousseau. 

Do son projii-e artifice on eat 
souvent victime. 

Colin d’Hableville. 

A sn vocation cluique 6tre doit 
repondre. 

Fr. de Neufchateau. 

II fant de ses aniiH endurer 
qiielquo cliose. MoliIere. 

Not re vie est une maison, 

Y mettre le feu o’est folie. 

Nivernais. 

Vos inailles se roinpront sous 
la charge iiesante. 

Castel. 

Leurs fleiins suivront mes pas, 
en recreant ina vue. 

(the same.) 


Sobriety In all things is. my 
friend, the true enjoyment. 

My hand sketches the picture of 
some flower. 

My senses are frozen with far 

One is often the victim of his 
own artifice. 

pA'ery Iwing should fulfil hi< 
Vocation. 

We must hear something fioui 
nur friends. 

Our life is a house ; to set it on 
fire is folly. 

Your meshes wlU break under 
the heavy burden. 

Their floivers will follow my 
steps, and please my sight. 


The adjectives mon, wy ; ton, t/ty ; son, or 
her, are used instead of ma, ta, sa before feininiiu* 
words commencing with a vowel or an h mute, in 
order to prevent the meeting of two vowels ; thus 
we say : — 

Mon 6pee, my sword. 

Ton Spouse, thy wife. 

Son amiee, his army. 

C'en est fait, mou heure est AH is over, my hour is come. 
venue. Boileau. 

The possessive adjectives must be repeated before 
every noun : — 


Mon frcrc, ma smiir, et mes My brother, sister, and cousins 
(-ousins sont <1 Paris. are at Paris. 


Numeral ADJECTivBg. 

There arc two kinds of numeral adjectives ; the 
cardinal and the ordinal. 

(1) The cardinal numbers indicate simply tlic 
number or quantity, without any reference to 
drder : as, un, otic ; deux, two, etc. 

(2) 'J'he ordinal numbers mark the order or rank 
which persons and things occupy: as, premier, 
first; second, second, etc. 


(1) Cardinal Numbers. 


\m, feminine une, 

1 

deux, 

2 

trois. 

8 

quatre, 

4 

I'iiiq, 

b 

siv, 

0 

Hejd. 

7 

hiiii , 

8 

neuf, 

9 

dix. 

10 

onze. 

11 

douze, 

12 

troize, 

13 

quatorze, 

14 

quinze, 

15 

M(‘ize, 

16 

dix -sept, 

17 

dix-huit. 

18 

dix-neuf, 

30 

vingt. 

20 

vingt et nn, 

21 

vingt-deux, et<*. 

22 

trente, 

80 

trente et lui, 

.81 

trente-deiLS, etc. 

82 

quarunte, 

40 

quarante et un, 

41 

<iuttniute-deux, etc. 

42 

cinijuante. 

.50 

einquantt* et un, 

.51 

cinquante-deux, ete. 

.52 

Roixante, 

60 

soixaiite-et-un, 

61 

Hoixante-deux, ete. 

62 

Noixante-dix, 

70 

Roixantft et onze, 

71 

soixante-donze. 

72 

Noixante-treize, 

78 

.soixaiite-quutorze, 

74 

soixante-quinzp, 

75 

Roixante-seize, 

76 

Holxante-dix-8ei)t, 

77 

Moixante-dfx-huit, 

78 

Hoixante-dix neuf. 

70 

quatre-vingts, 

80 

quatre-vin^-un, 

81 

quatre- vingt-deux, etc. 

82 

qiiatre-vingt-dix, 

90 

q uatie- V i ngt-on ze , 

91 

qiiutre-vingt-douze, etc. 

02 

rent, 

100 

rent un, etc. 

101 

deux cents, 

200 

deux cent un, etc. 

201 

trois cents, 

800 

trois rent un, etc. 

801 

mille, 

1000 

ilcux mille, 

2000 

deu.x mille cinqnante. 

2050 

un million, 1,000,000 


(2) Ordinal Numbers. 
premier, feminine premi- 
ere ; uni^me, Ist. 

deiixiimc ; second, /. 

seeonde, 2nd. 

troisi^iino, 3rd. 

qnatrieme, 4tli. 

cinqiiil'me, r>th. 

sixi^me, bth. 

septienie, 7th. 

huitieme, 8th. 

neuviime, Uth, 

dixi^me, 10th. 

onzifeme. 11th. 

douzi6me, 12th, 

treizi^me, 13th. 

quatorzieme, 14th. 

quinzhime, 10th, 

seizi^me, 16th. 

diz-septiemc, 17tb. 

dix-liuitieme, 18th. 

dix-neuvi6ine, 10th. 

vingtieme, 20tli. 

vingt et imieme, 21 st . 

vinj^deuxi6me, etc. 22nd. 
trentieme, :i0tli. 

trente et unl^mc, yist. 

trentc-deuxibme, etc, :{2nd. 
qnamiiti6me, 40th. 

qnarante et unieme, 4l8t. 
ciuuraiite-deuxieme, etc. 42nd. 
cinquantieme, .OOth. 

cinqiiante et unieme, 01st. 
cinqiuuite - deuxieme, 


etc. r)2nd. 

Roixnntieme, 60tb. 

Hoixante et unieme, 61st. 
8oixanto.deuxiemo,etc. 02nd. 
Hoixante-dixienie, 70th. 
Hoixante et onzifeme, Vlst. 
soixante-douzieme, 72nd. 
Hoixante-treizieme, 73rti. 
Boixnnte-quatorzi^mr, 74th. 
soixante-qninzieme, TOth. 
Roixante-Hei/,i6ino, 76th. 
Bolxant€-dix-septi6me, 77th. 
soixante-dix-lmitieme, 78th. 
soixante-dix-neuvifeme, 79th. 
quatre-vingti^me, 80th. 

quatre-vin^-unieine, 81 st. 
quatre-vingt-deuxieme, 
etc. 82nd. 

quatre-vingt-dixh'me, 90th. 
qnatre-vin^-onzieine, Olst. 
quatre-vingt-douzi^me, 
etc. 92nd. 

ccntl6me, 100th. 

cent unifeme, lOUt. 

deux ceiitifeine, 200th. 

deux cent uniime, etc. 20lBt. 
trois centieine, 800th. 

trois cent unieme, etc. 801st. 
millifeme, 1000th. 

deux milllfeme, 2000th. 
deux mille cinquantl- 
feine, SOfiOfch. 

millioni^me 1,000,000th. 


z^ro— 0. 
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Variations of the Cahdinal Numbers. 

The following cardinal numbers vary : — 

Un, one, tal^es the gender of the noun to which it 
ib prefixed : — 

nn livTc, one hook; une feuille, one leaf, 

Wlien used substantively, un may take the mark 
of the plural 

I/f.s uus et Iftj autrpfl. Thest' and those. 

Fern. Lew et les autres. (The ones and the othem). 

Vingt and cent, when preceded and multiplied 
l)y a number, and not followed by another, take the 
mark of the plural : — 

qnatre-v ingts, eighty ; six cents, six hundred. 

L’hoinine Man lives eighty year'<, the 

lo chien n’en vit cme dix. dog only ten. 

Buffon’. 

On m’ai)porta chez moi, doiize Theg brought me, at my house, 
cent i irnacH. hvclve hundred francs. 

J. J. Rousseau. 

Vi)igf and cent, however, when preceded and 
multiplied by a number, and followed by another, 
and used to indicate a date of the Christian era, do 
not take the mark of the plural : — 

quatre-t’oi/7^-cinq hommes, eighty-five men. 

(jiiKi cent dmix hommes, Jive hundred and two men. 

Charlemagne fut proclanie em- Charlcmigne was proclainud 
pereur d'Oeeident, lojourdo emperor oj the II W, i'hrist- 
Noel, en huit c«nt. mas<lay, in the year eight 

Voltaire. huudr^. 

^f}l!r {thousand). For the date of the year of 
tlie Christian era the form mil alone is used: — 

li'an mil huitcent cinquante. The year one thousand eight 
hundred and fifty. 

With regard to the years which have preceded 
the Christian era, and those which will follow its 
-first thousand, the form ntille is employed 

I/ji premiere irruption des The first irruption of the Gauh 
Gaulois, rut lieu sous lo took place under the reign of 

legne de Tarquin, environ I'arc/uiu, about the year of 

Van du inonde trois miUe the world Silii. 
quatre cent seize. Vf.rtot. 

Million, hillion, etc., take the mark of the plural. 

Miscellaneous Observations on the 
Cardinal Numbers. 

In French, in computing from twenty to thirty, 
thirty to forty, etc., the larger number must always 
precede the smaller. We may not say, as is often 
done in English, one and twenty, but always vingt 
et un, vingt-deudc, etc. 

The conjunction et is only used in the following 
numbers: — vingt et tm (1), trente et un (31), 
quarante et wn (41), cinquanvte et un (51), soixante 
et un (61), and soixante et arm (71). 

With the exception of the six numbers mentioned 
above, the various components of compound num- 
bers are connected by hyphens from dix^sept (17) 
t© quatreMngt^dix-neuf (99). 


The word one, which frequently precedes in 
English the words hundred and thousand, must 
not be rendered in French. We say : — 

millc hommes, one thousand men. 

cent francs, one hxnulred francs. 

When the words cent and tnille are used sub- 
stantively before the name of objects generall\ 
reckoned or sold by the hundred or thousand, in 
number or in weight, the word un may be placed 
before them ; the name of the object being preceded 
by the preposition de : — 

Un cent, un inille de hriquos. 

One hundred, one thousand (of) bricks. 

Un cent (un quintal) de sucre. 

One hundred (weight) of sugar. 

The words teptante, seventy; octante, eighty ; 
and nonante, ninety, are now nearly obsolete, being 
used only in the southern provinces of France. 
'J'hey are, as may be seen in the preceding table, 
replaced by the expressions : Boixanta-dix, sixty- 
ten ; quatre-vingts, four twenties (four score) ; 
qaatre-yingt>dix, fonr-scorc-teii, etc. 

Before the word onze, eleven, and onzitoe, 
eleventh, neither the article nor any other word 
is elided. We say le onze, le onzivme, la onzihnv. 
In pronunciation, the s of the plural article les is 
silent when the article precedes onze or onzieme. 

Observations on the Ordinal Numbers. 

It will be seen that the ordinal numbers, witli 
the exception of 2)remier and second, are formed 
from the cardinal by adding -ihue to the latter. 

When the cardinal ends in c, that c is suppressed : 
quatre, quatrihme ; when the cardinal ends in (j. 
u is inserted between it and the ending of tiir 
ordinal : cinq, cinquihne ; when the cardinal eniK 
in /, that / is changed into v: ncuf neuvVeme ; and, 
finally, when the cardinal ends with any other con- 
sonant, -ivme is added to it without any other 
cljange : dix, dixihne. 

All ordinal adjectives, except unVeme, may take 
the mark of the plural. 

Premier and second alone vary for the feminine, 
which is formed regularly by adding e: gjremivrc, 
second e. 

Vnieme (first) is only used in composition with 
ringf, trente, quarante, cxnqmMe, soixante, quatre- 
vingt, cent, and mille. 

Deuxieme is used in composition with the same 
numbers as unihme, and also by itself. Second is 
only used by itself. 

Hyphens are used in the same cases with ordinal 
as with cardinal adjectives. 

The following words, sometimes used substan- 
tively and sometimes adjectively,-inay be classed 
among ordinal adjectives ; — 



108 


THE NEW POPULAR EDUCATOR. 


Trcntenaire, of thirty year.i duration. 

Quarantenaire, cf forty „ ,, 

Quinquag^naire^ f/iy years old, of fifty ,, 

Sexngdnaire, sexagenarian, of sixty „ „ 

Septuag^naire, septuagenarian, of seventy „ „ 

Octog4naire, octogenarian, of eighty „ 

Noiiag^naire, nonagenarian, of ninety ,, „ 

Cetitanaire, centenarian, of one hundred ,, 

Quadrag^naire, a person forty years old, is a 
noun. 

Trentenaire and quarantenatre are law terms : — 

Posseasion trentenaire, qua- Thirty, forty years' possession. 
rantenaire. 

Quarantenaire is also used in reference to 
qMarantim. 

The following — qvadragenatre, quinquagena'ire, 
scxagSnaire, septuagcnaire, octogenaire, nonagen- 
/lire, and oenteTiaire— are applied to persons. 

Un octogenaire plaintait, etc. A man eighty years old wa,H 
La Fontainr. planting trees. 

Rules on the Use op the Numeral 
Adjectives. 

In speaking of the days of the month, the French 
use the cardinal, not the ordinal numbers, except, 
tiowever, for the first, which is expressed by 
prem ier : — 

le p7'emier juin, the first of June. 

le deux niara, the second of March. 

le diX’sept avril, the seventeenth of Ainil. 

L’ouverture dea ]&tat8-g6iie- The opening of the States- 
raux eat lieu le o'mq inai, general took place on the 
1789. Thiers. fifth of May, \7B9. 

The cardinal numbers are also employed in 
speaking of sovereigns and princes, except the 
first, which is expressed by premier without ar- 
ticle 

Henri premier, Henry the First. 

Charles dix, Charles the Tenth. 

Louis dix-huit, Uwis the EiglUeenth. 

Louis onze avnit trente-huit Lewis the Eleventh vm thirty- 
ana, quand il monta sur le eight years old when he as- 

trdne. Anquktil. cended the throne. 

I A mort de Gr^goire sept n’etei- The death of Gregory the Setvnth 
gnit pas le feu qu’il avait did not extinguish the fire 
allume. Voltaire. which he had Hndled. 

In speaking of Charles the Fifth, Emperor of 
Germany and King of Spain, and of the Pope 
Sixtus the Fifth, the word quint, is used: — 

Cliarles-quinf, Charles the Fifth, 

f^xte-quint, Sixtus the Fifth. 

Numeral Nouns. 

The numeral nouns in use in French are : — 

unit6, unit. trentaine, thirty. 

couple, i>alrc, couple, pair. quarautaine, two score. 

trio, trio, three. cinquantaine, fifty. 

demi-douzaine, half-dozen. soixantaine, sixty. 

huilaine, eight days. imc centaine, a hundred. 

TieuvaiHe, nine (nine days deux centaine8,<iwo /hundred. 

of prayer). etc. 

dizaine, ten,haJfa8core. uA millier, otu thousand. 

douzaine, dozen deux luilliers, two thousand. 

quinzaiae, fifteen, fort- une myriade, a myriad. 

night . un million, a million. 

vingtaine, score, twenty. 

The termination ainc, when added to words 


of number, is equivalent to the English some, in 
cases like the following: — I, have same twenty 
books (i.e., about twenty books), tme vingtaine 
de livres. 

Fractional Numerals. 

un quart., one quarter. deux cinqui* two fifths. 
trois quarts, three quarters. imes, 

letters, the third. uii ■Hixieme, etc. one etc. 

deux tiers, two thirds. un dixieme,otc.o)ie tenth, etc. 

Itt inoitiA, the half. un ceiiti6me, one hundredth. 

un cinqiiieme, one fifth. un mUli6me, one thousandth. 

It will be seen that, with the exception of tiers, 
quart, and moitie, these numbers are nothing but 
the ordinal adjectives. They may, therefore, take 
the mark of the plural when necessary. 

The word demi, when used adjectively and 
preceding the noun, is invariable, and is joined 
to it by a hyphen : — 

une dmi-heure (f.), half an hour. 

une demi-\ivre (f.), half a pound. 

When coming after the noun to denote an 
additional half, it agrees in gender with the 
noun : — 

une heure et demie, one hour and a half. 

une livre et dmi#', one 'pound and a half . 

When used substantively, d&mi may take the 
form of the plural . — 

Cette horloge sonne les hemes This clock strikes the hours and 

et les demies. the half-hours. 

Ordinal Adverbs. 

Ordinal adverbs are formed from ordinal ad- 
jectives by adding -mmt to the latter : premiere- 
vient and seoondement being formed from premiere 
and seoonde, the feminine of premier and second : — 

premiirement, \first ; in the neuvifemement, ninthly. 
uni^meinent, f first place. dix-8epti6mement, seventeenthly. 
deuxi^mement, vingtiemement, twentieth. 

secondement, ) ^ vingt et uni^ine- twenty-first. 

troisi^'mement, thirdly. ment, 

quatriemement, fourthly, vingt deuxifeine- twenty-second 
cinnui6inement, fifthly. ment, 

sixiemement, sixthly. etc. etc. 

Premihrement is only used by itself ; uniemement 
is only employed in composition with vingt, trente,- 
qnara/nte, etc. Seoondement is only used by itself ; 
but deuxiemxment is used both by itself and in 
composition with vingt, trente, etc. 

Hyphens are employed with ordinal adverbs in 
the same cases as with numeral adjectives. 

Instead of the adverbs mentioned above, the 
Latin form, prime, semindo, tertio, qua/rto, etc., is 
also frequently used. 

TRANSLATION FROM FRENCH. 

Blaise Pascal, the author of the celebrated 
“PensSes,” was bom at Clermont-Ferrand on the 
19th of June, 1623. He was educated by his 
father, a man of extraordinary intellectual activity. 
From his boyhood, Blaise Pascal overtaxed his 
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strength with disastrous results. In his sixteenth 
year he wrote a treatise on Conic Sections, and 
soon afterwards he was attacked by paralysis. 
When he reached the age of thirty he retired to 
Port-Royal, and henceforward gave himself up to 
religious study and controversy. In 1662 he died, 
aged thirty-nine, and after his death his fugitive 
“ Pen86es ” were collected by the monks of Port- 
Royal and published in 1670, with the title Pens^es 
de M. Pascal sur la Religion.” 

FEOM PASCAL'S “ PBNS^ES.” 

Si nous rfivions toutes les nuits la m6me chose, 
clle nous affecterait peut-6tre autant que les objets 
que nous voyons tous les jours. Et si un artisan 
6tait shr de r^ver toutes les nuits douze heures 
durant qu’il est roi, je crois qu’il serait presque 
aussi heureux qu’un roi qui rfiverait toutes les nuits 
douze heures durant qu’il serait artisan. Si nous 
r^vions toutes les nuits que nous sommes poursuivis 
par des enneniis, et agit^s par des fantomes p6ni- 
bles, et qu’on passat tous les jours en diverses occu- 
pations, comme quand on fait un voyage, on souf- 
frirait presque autant que si cela etait veritable ; 
et on appr6henderait de dormir comme on appr(^- 
hende le r4veil, quand on craint d’entrer en cffet 
(Ians de tels malheurs, En effet, ces r6ves feraienl 
‘X peu pr^s les mfimes maux que la r6alit6. Mai> 
])arce que les songes sont tous diff6rents et se diver- 
si fient, ce qu’on y voit affecte bien moins que ce 
qu’on voit en veillant, k cause de la continuity, qui 
n’est pas pourtant si continue et ^gale qu’elle ne 
change aussi, mais moins brusquement, si ce n’est 
rarement, comme quand on voyage ; et alors on dit : 
II me semble que je r^ve ; car la vie est un songe 
tin peu moins inconstant. 

LE ROSEAU PENSANT. 

L’liomme n’est *qu’un roseau le plus faible de la 
nature, mais c’est un roseau pensant, II ne faut 
pas que I’univers entier s’arme pour V6craser. line 
vapeur, une goutte d’eau, suffit pour le tuer. Mais 
quand I’univers r6craserait, I’homme serait encore 
plus noble que ce qui le tue, parce qu’il sail qu’il 
ineurt ; et I’avantage que I’univers a sur lui, I'univers 
nen sait rien. 


KEY TO TRANSLATION (p. /)6). 

La Rochefoucauld. 

There has always been something inexplicable (ZiL, some I 
know not what) in everything about M. de la Rochefoucauld. 
He wanted to mix himself up in intrigue from his infancy, at 
a time when he did not feel small interests, which have never 
been his weakness, and when he did not know anything of 
great ones, which in another sense have never been his 
strength. He has never been capable of any action, and I 
do not know why ; for he had qualities which would have 
supplied the plaoe in any other man of those which he lacked. 


His vision was not extensive, and he did not even see quite 
everything which was in his compass ; but his good sense, 
very good indeed in speculation, joined to his sweetness, to 
his insinuation, and to his easiness of manner, which was ad- 
mirable, ought to have comiKjnsated more than it did for his 
want of penetration. He kad always had an habitual Irreso- 
lution, but I do not even know to what to attribute It It 
could not have come to him from the fertility of his imagina- 
tion, which is nothing less than lively ; I cannot put it down 
to the barrenness of his judgment ; for, although he had not 
this (quality) exceedingly in action, he liad a good fund of 
reason. We see the etfects of this irresolution, although wc 
do not know the cause of it. He has never been warlike, al- 
though he might be very soldierly. He has never been by himself 
agood courtier, although he has always had intentions of being 
one. He has never been a good party man, although all his 
life he has lieeti engaged in it. This look of shame and of 
timidity which you see in him in private life w’as transformed 
in (political) affairs into an air of apology ; he always believed 
there was occasion for it: it is this, joined to his Maxima, 
which do not show sufficient faith in virtue, and to his 
practice, which has always been to seek to get out of an 
affair with as much impatience as he had gone into it, which 
leads me to conclude that it would have been much better 
to know himself, and to educate himself for passing (as he 
would have been able) as the most pollshpd and as the most 
honourable man as far as regards ordinary life, wlio iiad 
appeared in his century. 


BOOK-KEEPING.— XII. 

{Cont i mied fi om p 65.) 

THE LEDGER. 

Tub Ledger is, as the student is now fully aware, 
the chief book in book-keeping. It is the one into 
which all the others become abstracted and em- 
bodied. It is the book wherein all the accounts of 
the business are collected together. 

The student will have become so familiar with 
the Ledger, that we need not further enlarge 
upon its formation here : except, perhaps, to men- 
tion that a reference column is provided on both 
sides of every account, to allow of the insertion 
of a reference to the page of the Journal or oi hir 
subsidiary book from which each item of the ac- 
count is transcribed. Whenever an entry is made 
in the Ledger, care should be taken not only to 
insert the reference to the subsidiary book in 
the Ledger, but also to insert the reference to 
the Ledger in the subsidiary book. In the speci- 
men books we are placing before the student, the 
Ledger accounts are identified by numbering them 
consecutively, and the pages of the other books are 
identified as pages of volumes iii. and iv. respectively 
containing these lessons. 

Before consulting the following specimen-ledger, 
the student is advised to try and construct a ledger 
for himself. At tne end of each month, he should 
compare his results with those we give below, 
noting any essential difference. 



no 


THE NEW POPULAR EDUCATOR. 


INDEX. 


uapiiai kv- u 

Property account-. - - iii to xiii 

Suspense account xlv 

Personal accouiitn to xxxix 

Profit Opel Loss nccouut*» to xlv' 

Dttlancc account xlvi 


A 

Amery, John (Highgate) -•* 

Ashton, John (Bedford) 

3 

Bills Receivable & 

Bills Payable « 

Boughton k Bougliton (London) 30 

Brightwell, John (York) 31 

Ball, James (Luton) 33 

Bad Debts 42 

Balance 40 

C 

Cash 3 

Crisford, George (Bi Id port) -1 

< Canton, Thomas (Truro) 23 

Chambers, Charles (Binuinghain) 28 

Commission 41 

D 

Drapery Goods 

r)erry, David (Hnckne>) 20 

Diunas ct B'lls (Antwer]0 37 

G 

Goods on Commission (S. White) 13 

Orecnfell, George (Poole) Id 

Green, George (Brighton) 27 

H 

Humphreys, Henry (Reading) 22 

Hawkes, Alfred (Worcester) 30 

Interest and Discount 40 


L 

Leather G Of K Ik 11 

Ijoader, Jfdiii (Rugby) 17 

l.rfirking, Richard (Briton) 18 & 10 

Love, Walter (Derby) 32 

Lenhuni, Looiiurd (Canterbur> ) 34 

IVI 

Mortgage on Warehouse and Oftictsb 7 

P 

Petty Cash 4 

Perkins, Bamiiel (London) 13 

Prall & Son (Northampton) 23 

Phoenix Fire Company 

Profit and Loss 43 

R 

Russell, Walter (Maidstone) 20 

S 

Stone, Arthur (Capital account) 1 

SusiKinse 14 

Sundry Exia-nses 43 

Salaries 44 

T 

Two-and-three-ijuarterH Z CotiMoliduted Stock . - - s 

Tea 10 

Tobacco Goo<Ih 12 

W 

Wood, Caleb (Capital account) 2 

WarehouKi* and Offices 7 

White. Stejthen (Goods on Commission) ... - 13 

Wonnell & Co. (London) 20 

White, Stephen (Loan account) .8 


Dr. AHTHUR STONE (CAPITAL). Cr. (I) 


1889. 

Jan. 24 

June 30 

To Cash - 

„ Balance 

234 

64 

£ 

30 

2,377 

1 

6. 

2 

d. 

11 

1S89. 

Jan. 1 

June 30 

July 1 

D (CAPl 

By Sundries (Bal.) 

„ Interest - 

„ Profit and Loss 

By Balance - 

TAL). 

370 

GS 

04 

£ 

2,300 

G1 

03 

s. 

S 

14 

d. 

11 

2,627 

2 

11 

2,027 

2 

(2: 

11 


Dr. 


CALEB 

WOO 

2,377 

Cr. 

11 

1889. 

1 


£ 

s. 

d. 

1889. 



£ 

H. 

d. 

Jan. 25 

To Cash ... 

234 

50 

- 

- 

Jan. 1 

By Sundries (Bal.) 

370 

2,300 

- 

“ 

JuneSO 

,, Balance 

64 

2,377 

3 

2 

JuneSO 

„ Interest * 

63 

61 

8 



1 






,, Profit and Loss 

64 

65 

13 

- 



1 

2,627 

1 

3 

2 




2,027 

3 

- 







July 1 

By Balance - 


2,577 

1 3 

1 2 



BOOK-KEEPING. 


Ill 


Acconnts numbered 1 and 2 are the Proprietors* 
accounts — i.tf., accounts of the Capital of the 
Business. In the present illustrations, the Capital 
accounts are made to show, amongst other things, 
the details of capital withdrawn by the partners 
(luring the period for which the books remained 
open. On the supposition that such withdrawals 
are not of frequent occurrence, and are intended to 
be permanent withdrawals, the Capital accounts 
very properly give such information. But if the 
partners are frequently paying in and drawing out 
portions of capital, as is sometimes the case, it is much 
better not to crowd numerous minor tran^^actions of 


this kind into the ordinary Capital accounts, but to 
open an additional account for each partner, 'rhe 
jidditional account is called that partner’s Privati^* 
or Current account, and is closed, when the books 
are closed, by transferring the balance to his original 
account. This transfer is effected under a Journal 
entry, headed So-and-So (Capital account) dr. to 
So-and-So (Private account), or vioe rorm, accord- 
ing to whether the balance to be transferred is 
a debit or a credit one. The fictitious interest 
which in many businesses is to be found booked on 
Capital moneys may be included in the Private 
account, if so preferred. 


Dr. CASH Or. (3) 


1880. 



£ 


d 

1880. 




8. 

d. 

Jan. 1 

To Sundries (Balance) 

370 

1,500 

- 

- 

.Jan. 31 

B> bundiics - 

371 

1,407 

18 

li 

„ 31 

M do. - 

371 

2,013 

0 

h 

Feb. 28 

„ do. 

372 

1,476 

10 

11 

rcb. 28 

<lo. . - - 

371 

70 

2 

1 

M(*h.31 

„ do 

02 

100 


.3 

Mch. 31 

,, do. - 

02 

1,710 

0 

0. 

Ap. 30 

,, d<». 

02 

000 

14 

1 

Aj). 30 

,, do. - 

02 

252 

0 

1) 

May 81 

” 

03 

2,619 

14 

1 

M.iv 31 

„ do. - 

03 

403 

14 


June 30 

,, do. 

63 

441 

8 

2 

JiHJ. 30 

,, do. - 

03 

iUO 

12 

s 

»» 

„ B<iluijcc • 

04 

278 

8 

0 




0,050 

11 

11 




0,950 

11 

11 

Juh 1 

To Balance 


278 

S 

(» 








Dr 



1 E'F I’Y 

CASH. 



Cj’. 

__(i) __ 

1880. 



£ 


d. 

1880. 



£ 

8. 

d. 

Jail. 31 

lo 

371 1 

20 1 

- 

- 

.lull. 31 

B\ Sundij Evponscs 

j 371 

5 

O 

- 

A].. 30 

' „ do. . 

02 

10 

> 

- 

Fob. 28 

„ do. 

372 

4 

18 

- 

Jun. 30 

1 ,, do - 

03 1 

10 

- 

- 

Mch .31 

,1 

1 0. 

5 

a 

- 



1 

) 




Aj.. 30 

„ do. 

02 

4 

15 

- 



I 

1 




Ma> 31 1 

,, do. 

63 

5 

10 

2 







Jun. 30 

,, do. 

03 

4 

0 

10 



1 





,, Balance * 

04 

10 

- 

- 



1 

1 

1 

40 

- 

- 




40 


- 

July 1 

To Balance 

1 

10 

_ 

_ 








In the two accounts of Cash and Petty Cash 
given above are recorded in a summary form the 
whole of the Cash transactions. The former is 
really the Bank account, and, in the present 
case, includes all receipts and nearly all payments, 
small disbursements only being provided for out 
of Petty Cash. In a business in which the receipts 
^uid payments generally are of some magnitude. 


and mostly effected by means of bankers’ cheques, 
this arrangement is a convenient and a safe one ; 
but it is not so suitable for every retail business 
where the receipts and payments yield a numerous 
total of comparatively small sums. In such cii- 
cumstances it is often desirable to keep three 
Cash accounts — one for Cash at the bank, a second 
for Cash (not cheques) received and paid on the 
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premises, aad a third, aa before, for the small dis- 
bursements and any trivial receipts passing through 
the hands of the Petty Cash keeper. All cheques 


should be paid into the bank, and treated as bank 
receipts ; if they are “ crossed,” they are necessarily 
so treated. 


Dr. BILLS RECEIVABLE. Cr. (5) 


1880. 



£ 

8. 

d. 

1889. 



£ 

8. 

d. 

Jan. 1 

To Sundries (Balance) 

870 

1,000 

- 


Jan. 31 

By Cash 

371 

1,000 


- 

„ 81 

„ do. . 

871 

43 

18 

4 

Feb. ‘28 

„ do. 

871 

19 

15 

10 

Feb. 28 

„ do. - 

372 

218 

18 

9 


„ Int. and Disct. 

872 

> 

2 

(> 

Mch.81 

„ do. - 

62 

80 

8 

4 

Mch.31 

,, Cash 

62 

182 

8 

a 

Ap. 80 

,, dn. - 

62 

834 

15 

4 

Aj*. .30 

„ do. 

62 

63 

14 

- 

May 81 

,, Personal account 

63 

31 


10 


,, Int. and Disct. 

62 

- 

4 

6 

Juii. 80 

„ do - 

t)3 

18 

8 

3 

May 31 

,, Casli 

63 

238 


2 







Jutt. 30 

„ d(» 

6.3 

141 

18 

0 








,, Int. and Disct. 

63 

- 

3 

•> 








„ Balance - 

64 

149 

18 

1 




1,736 

9 

10 




1,736 

9 

10 

July 1 

To Balance 


149 

18 

1 








Dr. 



BILLS PAYABLE. 


Cr. 

(<■>) 


1889. 

To Cash • ■ • 1 


£ 1 


d. 

1889. 



£ 


d. 

Feb, 28 


872 

1,138 

- 

5 

Jan. 1 

Sundries (Bal.) 

370 

600 



Ap. 80 

M do. - 

G2 

95 ' 

15 

9 

81 

,, Wormell & Co. 

371 

638 



May 81 

,, do. - ■ - 

63 

2,100 

16 

3 

Feb. 28 

,, Sundries • 

37‘2 




Jux. 30 

,, do. • 

68 

346 

8 

4 

Mch.31 


62 

1,101 




,, Int. and Disct. ■ 

6:i 

- 

12 

- 

Ap 30 

„ Wonncll & Co. 


183 




,, Bulaiice 

64 

513 

10 

- 

May 31 

„ Sundries . 


228 






4,195 

2 

9 




4,1«5 




July 1 I BulaiiCf - 518 | 10 


Dr. WAREHOUSE AND OFFICES (AND MORTGAGE). Or. (7) 


1889. 



£ 

s. 

d. 

Jan. 1 

To Sundries (Balance) 

370 

8,600 

- 

- 

Ap. 80 

,, Cu^h ■ 

’ 62 

500 

- 

- 

Jun. 30 

,, Profit and Loss - 

63 

200 






4,200 

- 

- 

July 1 

To Balance 


3,490 

- 

_ j 


1880. 

j Bv Sundries (Bal.) 


(Mortgage) 

£ 

8 . 

J.ill. 1 


870 

.500:0:0 



.lull. 80 ^ 

1 

1 

,, Interest - 

68 

10:0:0 




,, Cash 

63 


700 

- 

>» j 

„ Sundry Expenses 

63 


1 

10 

- 

j 




j 610 

- 

,, ,, 

„ Bal, Premises 

iiul 

8,490:0:0 

2,980 

- 


Mortgage 


810 : 0 : 0 

1 

'I 

- 





4,200 

- 

July 1 

By Balance - 


610 : 0 : 0 






BOOK-KEEPING. 
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An account for landed or house property, and 
a kindred account for any mortgage on the same 
property, may be kept as two entirely distinct and 
i^eparate accoAits, and are, in fact, oftentimes so 
treated ; but the above arrangement, in which the 
two are detailed in separate columns, but still kept 
together and made to yield one balance, is extremely 
convenient in practice. It has the advantage of 
presenting the value of the property both with and 
without the mortgage charge upon it; and it does 
not allow of this charge being lost sight of when- 
ever the property is under consideration, and the 
Property account is referred to. It may be said 
that a man is not likely to forget the existence of 


his mortgages, and, if he have only one or two, we 
readily admit that he is not. But if there be many 
instead of a few, secured on properties situated in 
different parts of the country, or even in different 
parts of the world — as is the case with some 
trading establishments-^then the desirability of 
dealing with the property and the mortgage in 
adjacent columns becomes manifest. 

The next account represents the purchase of 
Government Stock, The nominal amount of such 
stock bought is often inserted in the description 
column, or in a column specially set apart for the 
purpose, and ruled, say, between the money columns 
on its right and the reference column on its left. 


Dr. TWO-AND-THREE-QUARTBRS % CONSOLIDATED STOCK. Cr. (8) 


im. ! 



£ 

8. 

d. 

1889. 



£ 

8. 

d. 

.Jan. 31 

To Cash ' * ' 

371 

990 

- 

- 

Mch.81 

By Cash 

62 

1,001 

6 

- 

Jun. 30 

1 

„ Profit and Loss - 

08 

11 

5 

- 










1,001 

6 

- 




1,001 

5 

- 


Dr. DRAPERY GOODS. Cr. (9) 


1889. 



£ 

5. 

d. 

1889. 



£ 

8, 

d. 

.Tail. 81 

To Sundries 

370 

1,858 

15 

- 

Jan. 31 

By Sundries • 

370 

864 

19 


.Mch.31 

„ do. - 

62 

513 

10 

- 

Feb. 28 

„ do. 

371 

844 

13 

S 

Ap. 15 

„ J. Loader (corrn.) 

62 

1 

0 

10 

Muh.31 

„ do. 

62 

186 

2 

1 6 

1 

May 81 

„ Sundries 

63 

8ie 

8 

4 

Ap. 30 

,» do. 

62 

05 

1 

! ® 

June 80 

„ do. - 

63 

185 

12 

11 

Jun. SO 

„ do. 

63 

78 

16 

i 11 

M 

„ Profit and Lons • 

63 

172 

16 

2 


„ Balance • 

64 

9T2 

9 

j 4 




2,642 

3 

3 




2,542 

1 ' 

8 

* 

Julj 1 

To Balance 


1 972 

9 

4 








Dr. 




TEA. 



Cr. 

(10) 

1889. 



£ 

8. 

d. 

1889. 



£ 

8, 

d. 

Jan. 81 

To Sundries 

370 

638 

- 

5 

Jan. 31 

By Sundries • 

370 

184 

2 

10 

>t 9$ 

„ Cash - 

371 

89 

6 

6 

Feb. 28 

,, do. 

' 371 

24 

18 

- 

Ap. 80 

,, Sundries 

62 

183 

6 

3 

Meh.31 

„ do. - - 

62 

80 

16 


• 1 M 

„ Cagh - 

62 

SO 

- 

- 

Ap. 30 

„ do. 

62 

78 

14 

- 

May 31 

,, Sundries 

63 

104 

18 

4 

May 81 

„ do. - 

68 

218 

8 

7 

>1 ># 

,, Cash - 

63 

60 

_ 

- 

Jsn. SO 

„ Balance - 

64 

687 

1 

10 

Jun. 30 

,, Profit and Lons - 

08 

IS 

4 

9 










1,118 

16 

3 




1,118 

16 

8 

July 1 

To Balanoa 


587 

1 1 

10 








80 
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Dr. LEATHER GOODS. » Or. (11) 


1889. 



£ 

». 

d. 

1 i8sy. 




£ 

s. 

d. 

Jan. 81 

To Sundries 

370 

210 

12 

- 

Feb. 2b 

Siindiiea - 

- 

371 

40 

4 

- 

Feb. 28 

„ do. - - - 

371 

IIS 

10 

- 

Mch.81 

,, do 

- 

02 

30 

10 

0 

Ap. 80 

,, do. - - - 

02 

123 

0 

- 

Ap. 30 

,, do 

- 

02 

20 

14 

- 

Jnn. 80 

,, do. - 

03 

110 

18 

0 

May 31 

„ d». 

- 

03 j 

18 

8 

3 

» M 

,, Profit and Loss - 

63 

11 

19 

- 

Jun. 30 

„ do. 

- 

03 1 

23 

7 









,, Balance - 


04 

451 

1 

1 

9 




684 

11 

0 



i 

i 


584 

n 

0 

Julj 1 

'1 0 Balance 


471 

1 

9 









BOTANY. —X. 

[Contiiiueil from p. 40.] 

THE COROLLA (continued) -THE ANDRCECIUM— THE 
GYNAiCEUM. 

'I'HE campanulatCy or bell-shaped corolla, is wider, 
and is characteristic of the genus Camxianula^ includ- 
ing the harebell ; the uroeolate, or barrel -shaped, is 
constricted at the mouth, as in many heaths and 
allied plants ; the inf undlbuli form, or funnel- 
shaped, is narrow at the base and widens outwards, 
jis in the small Qmoolvulns arvensis, whilst the 
trumpet-shaped, as in Calystegia septum, the large 
white convolvulus, differs in its refiexed margin ; 
the hypooratertform, or salver-shaped, has a long 
tube with the limb at right angles to it, like a 
gamopetalous modification of the caryophyllaceous 
type, as in the primrose ; and the rotate, or wheel- 
shaped form, differs in having a short tube, bearing, 
that is to^ say, a similar relation to the rosaceous 
type, as in the elder, laurustinus, forget-me-not 
{Myosotis), or pimpernel {Anagallis'). The chief 
inonosymmetric gamopetalous forms are the 
bilabiate and the ligulate. The hildbiate or 
two-lipped corolla is either ringent, gaping, 
or personate, mask-shaped. In the ringent type, 
characteristic of the order Lahiatce, the two 
posterior petals, are united throughout to form a 
hood, the three others forming a lip, lahellum, or 
landing-place for insect visitants, all five uniting in 
a tube below, as in the sage or dead-nettle (Fig. 68). 
The honeysuckle (Fig. 64) is a modification of this 
form, the odd anterior petal alone forming a labellum 
and the other four being refiexed. The personate 
type, represented by the snapdragon {Antirrhinum) 
has its mouth closed by the “ palate ” of three an- 
terior petals. In this genus the centre one of these 
three is pouched {saocoite) at the base, whilst in the 
allied toad-flax {Linaria) it is spurred (palcarate). 


In the ligulate, or strap-shaped, corolla, charac- 
teristic of the outer or “ray” florets of some 
Composlto', such as the daisy, or of all the florets 
in another sub-order, the Lxgulijiorce, such as the 
dandelion, there is a tube below, but in the limb 
region one or more of the posterior (inner) petals 
are undeveloped, so that the others form a flat strap 
with notches, indicating their number, at their 
apex. Besides these types reference may be here 
made to the suh-campanulate corolla of the fox- 
glove and the sub-rotate one of Veronica, 

in which the two posterior petals of five arc united 
into one broad one. 

In texture there is considerable variety in 
corollas, from the thick fleshy petals of Maynolla 
or the water-lilies to the delicate ones of the rock- 
ro.se {Helianthemum) resembling tissue-paper. 

With regard to the colour and markings, the most 
noticeable points are their connection with perfume, 
with season of flowering, and with the visits of 
insects, etc., and their limitations in certain groups 
of plants. Many white flowers, for instance, are 
sweet-scented, especially in the evening, when they 
arc readily seen by moths ; whilst many brownish 
flowers have a carrion scent attractive to flies. 
Among British plants blue flowers, on the average, 
open first, then white, purple, yellow, and lastly 
red ; whilst it is said that in travelling from the 
equator to the poles first the red, then the blue, and 
then the yellow flowers diminish in number, leaving 
only the white. Of closely related plants some 
have a uniformly coloured corolla, as in the dwarf 
mallow {Malva rotUTidifolia), whilst others are 
variegated with lines or dots, as in the common 
mallow {M. sylvestris). In these cases the less 
conspicuous is generally self-fertilising, whilst the 
lines and dots, as in Tropceolum or Diamthus, serve 
as honey-guides for insects. Wasps seem partial 
to orange flowers and humming-birds to red. 
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Many weeds of world-wide distribution have small 
white flowers and are self-fertilising. Some natural 
orders and gfenera are restricted in their range of 
colour, the UmhelUferce, for instance, being nearly 
all white or yellow-flowered, and the Cruciferfc 
the same, with a few red flowers, red and white 
predominating among Caryophyllcuceie, whilst 
true blues are comparatively rare, not occurring 
among the wide range of colour of roses, dahliaK, 
or chrysanthemums. The colouring-matters in 
fact form two series : the cyanic, blue, violet, and 
red, generally in solution ; and the xaniluc, yellow, 
orange, and red, usually in chrornoplastids, and tlie 
two series seldom occur in the same flower. 

In duration the corolla may be caducous, as in 
the grape-vine, in which the petals cohere by their 
tips, falling off like a little star as the flower opens; 
fuyacioteSt falling readily if gathered, as in the 
flaxes; deciduous, falling, as is generally the case, 
after the fertilisation ; or persisteni in a withered 
state, as in (Jampanula. 

In aestivation, the folding of the individual 
petals is described as in the vernation of foliage* 
leaves (Vol. III., p. 213) ; but in those of the popi)y 
we have the exceptional degree of plication known 
as crumpled, and with reference to their collective 
arrangement we have the vexlllary ox papilionaceous 
type before mentioned as characteristic of the Va- 
pilionacecc, the chief sub-order of Leguminosa'. 

THE ANDBCECIUM. 

Passing to the outer group of the essential 
organs, which are known as stamens, or collectively 
as the androecium (Greek &ydpbs, a/ndros, man’s; 
oIkos, oiltos, house), we find each staminal leaf or 
male sporophyll to consist typically of a stalk- 
like, usually thread-like, surmounted by an 
anfher, usually two-lobed and two-chambered 
when ripe, containing the ])ollen, usually a fine 
powder, which is the active agent in fertilisation. 

In its earliest stages, a stamen, like a sepal or a 
petal, closely resembles a foliage leaf, and the ex- 
amination of double azaleas and other cases show.s 
that it has no true petiolar region, filament and 
anther together corresponding to the lamina. There 
is generally a central bundle of spiral vessels, or 
midrib. As the stamen develops, certain cells in 
its interior give rise to the pollen-mother-cells, 
generally in four chambers or pollen-sacs, which 
afterwards merge into two {hi-locula/r) \ and the 
two outer layers of cells become specially modified, 
the outer into a slightly cuticularised epidermis or 
exotlieeium, the inner, or endothecium, into a layer 
of spirally thickened cells interrupted in the region 
at which the anther splits when ripe. The central 
portion of the stamen between the pollen-sacs is 


termed the connective. It is usually small ; but in 
the violet it is produced into a triangular buff-tip, 
and in two of the stamens is also appendlculate, 
being furnished with a tail-like nectariferous ap- 
pendage at the base of each, which is enclosed in the 
spur of the corolla. In heaths there are two 
similar processes, non-nectariferous, at the base of 
each anther. In the hornbeam the connective bi- 
furcates, like the unijugate leaf of Bauhlnia, each 
branch bearing an anther-lobe or dimidiate (i.e., 
halved) anther, whilst in the sage (Salvia) the 
connective is a long, unequal-armed lever, with an 
anther-lobe at each end, the lower one abortive. 
When the connective is thus enlarged the anther is 
termed disiraatile. If the filament be absent, the 
anther is sessile ; whilst if the more essential 
anther be absent, thestiimen or filament is abortive 
or sterile, and is commonly termed a staminode. 

The stamens may be described with reference to 
their (i.) number, (ii.) relative length, (iii.) unioix 
or cohesion, (iv.) insertion or adhesion, (v.) form 
of filament and anther and the mode of insertion of 
the latter on the former, and (vi.) mode of de- 
hiscence of anther. 

There may be but one stamen in a flower (/aw#- 
androxes), as in the spur-valerian (Centranthus), in 
Arum or in Euphorbia, in which latter cases the- 
stamen constitutes an entire flower, achlamydeous. 
and imperfect. The apparently jointed filament in 
the spurges (Euphorbia) is in fact a pedicel with a 
filament articulated near its apex, thou^ really 
lateral. There are two stamens (diandrvms) in 
Veronica and many willows ; three (triandrous) in 
most grasses, in Iris and other monocotyledons;; 
four (tetrandrous) in Alchemilla; five (pentandrousy 
in many dicotyledons; six (hexandrous) in lilies^ 
rushes, and other monocotyledons ; seven (heptan- 
drous) very exceptionally, in the horse-chestnut; 
eight (octamdrous), in heath (Erica ) ; nine (eimean- 
drous) in the flowering-rush (Butomus ) ; ten 
(decandrous) in many dicotyledons ; twelve (dodec^ 
androus) in Lijthnm. If there are more than twenty 
they are termed indefinite, as in Ranunculus, Rosa,. 
or Malva. 

Linn6 or Linnasus, the illustrious Swede to whom 
we owe our system of binominal nomenclature 
(Vol. II., p. 273) and much of the precision in the 
use of descriptive terms in botany, coiurtruoted in 
the last century the most convenient of all artificial 
systems of classification or indexes to the vegetable 
kingdom, primarily upon the stamens, their 
number, relative length and union, his first eleven 
classes being Monandria, Biandria, etc., as above. 

The stamens are commonly equal in length ; 
but sometimes of various lengths according to 
their order of development; and if they are in 
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more than one whorl, those of one whoii are often 
longer than those of another, as in Lythrum, 
Special names are given to two particular cases. 
1 h most Lahiata and Scrophularmom, the fifth 
(posterior) stamen of the single staminal whorl is 
suppressed and, of the four stamens that are devel- 
oped, two grow longer than the other two. They 
are then termed didyTianwus (G-reek dU^ two ; 

dunamitt strength). In the Oruoiferte there 
are two whorls of stamens with originally two sta- 
mens in each whorl ; but the anterior and posterior 
stamens which form the inner whorl at an early stage 
of development bifurcate, each branch bearing a 
perfect bilocular anther. Two lateral nectariferous 
glands at the base of the ovary make the filaments 
of the lateral (outer) stamens curve outwards so 
that they appear shorter than the two paired inner 
ones, and the six — four long and two short— -are, 
therefore, termed tetrad yrhanmn. (Fig. 56, c.) 
Linn6’s fourteenth and fifteenth classes were Didy- 
namia and Tetradynamia. When the stamens all 
lie against one side of the flower, as in cacti, they 
are called deoUnate\ when they are within the 
corolla- tube, as in the fox-glove {DigitalU), they 
are inolvdcd, and when they project beyond it, 
as in Fuchsia, they are exscrted. 

The stamens may either be /w, as in all the 
linnsean classes as yet referred to, or they may be 
united by their filaments, by their anthers, or by 
both. Some of the cases of apparent union by the 
filameiRs are truly due to branching (chorisis). 
Intercalary growth of a zone of tissue below all 
the stamens carrying them up on a tube, as if all 
united by the lower part of their filaments, as in 
Malm^ Geranium^ Ulex^ Cytmi^^ causes them to 
be termed m/madelphom, {See p. 36.) In the 
pea and many other Leyuminosce only nine of the 
ten stamens are united by their filaments in this 
way, the upper (posterior) stamen being free. 
This arrangement is termed dladelpho^is. In 8t. 
JohH*s-worts, oranges, etc., as we have seen, the 
stamens forming a single whorl branch repeatedly, 
so forming bundles of stamens, which are hence 
termed polyadelphous. Linn6’s sixteenth, seven- 
teenth, and eighteenth classes were Monadelphia, 
Diadelphia, and Polyadelphm. In these cases of 
branching the branches often bear only half, v.e., 
unilocular, anthers. 

In the CompositcB the five stamens have their 
filaments free but become united by their anthers, 
which are then called syngenssious (Greek jtJv, 
liia, together, genesis^ production), this 

being a case of true subsequent cohesion. Linn^’s 
nineteenth class, Syug&nesia^ included all Compositce 
and a few other plants. In the butcher’s-broora 
{Rusoiut) the. six stamens have their filaments 


united into a tube and their anthers united 
alternately base to base or apex to apex so as to 
form a zigzag. In the cucumber faiaily {CucurhU 
taoea) there are five stamens, but two pairs cohere 
so that there appear to be but three filaments, and 
all the anthers are commonly united into one sintcous 
mass. 

The insertion or adhesion of the stamens can 
usually be described by the same terms as that of the 
corolla, viz., hypogyUous.perigynotts, or epigyuous {see 
pp. 36, 38) ; but in gamopetalous (or gamophyllous) 
flowers, owing to intercalary growth beneath both 
the corolline and the staminal whorl, they often 
appear to spring from the corolla-tube (or perianth), 
and then are termed, in addition to being hypo- 
gynous or epigynous as the corolla may happen to 
be, epipetalous (or epiphyllous), as in Primula, 
lilac {Syriuga), etc. Linn6*8 twelfth and thirteenth 
classes were looscmdria (literally twenty stamens), 
with twenty or more perigynous stamens, as in 
most Rosacece, and Polya'udria (literally many 
stamens), with twenty or more hypogynous stamens, 
as in poppies, Ramunculaoeof, etc. In orchids and 
a few other plants the stamens are adherent to the 
gynsBceum, forming a column or gynost&mium, and 
the flower is then termed gynemdro^is. Linn^’s 
twentieth class was Oyrumdria. 

Though commonly thread-like or filiform, the 
filament is sometimes, as in grasses, so slender, 
hair-like, or oapilla/ry as to bend under the weight 
of the anther. In other cases it is broader at the 
base, tapering like an awl or subulate ; or it may 
be broad and petaloid. (Fig. 66 , D.) 

The anther, though when mature commonly two- 
chambered or biloouloT, may retain its four 
chambers, as in Butomtes, being then ^quadrilooula/r, 
or may have only one chamber, as in Malva {tmi- 
locular'). It varies considerably in form, being 
sometimes round ; sometimes linear ; sometimes, as 
we have seen, sinuous; and its lobes may be 
parallel, or, as in g^rasses, diverging at each end. 
Appendages may, as in the cranberry ( Vaccimium) 
spring from the anther itself, or from the connective. 
Though usually yellow, it is violet in many grasses, 
black in poppies, and other colours. 

The anther is sometimes attached to the filament, 
or to its direct continuation, the connective, through- 
out its whole length, as in water-lilies, violets, etc., 
when it is termed dorsifixed or admate. In other 
cases it is articulated at its base to the apex of the 
filament, and is called basijixed or mnate, as in 
sedges ( Carex) ; or, again, it may be only attached 
by a point about the middle of its back so that it 
can turn freely as on a ball-and-socket joint, and is, 
therefore, called versadUe, as in grasses and lilies. 
In Salvia the long connective is attached in this 
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way to a short stout filament, on which it swings 
like the ancient quintain. 

To discharge its pollen when ripe, the anther 
generally splits or dehisces lorigitudiTially^ by a slit 



Fig 58.— White Dead-nettle (Lamium album). 


down the face of each lobe, as in lilies, grasses, 
violets, etc. When short and rounded, it sometimes 
dehisces transversely, by a horizontal split, as in 
Alchemllla. In the heath family {Ericaceep) de- 
hiscence is porous, by a hole at the top of each lobe ; 
the lobes in some genera, such as the cranberries 
( Vaccinium), being produced upward into tubular 
processes. (Fig. 65, A.) In the barberry (Bcrheris) 
and in the bay-tree (JLcuwrus) dehiscence is opercular 
or valvular, two parallel splits and one transverse 
one on the face of each lobe forming a little dooi* 
or operculum which folds back in an upward direc- 
tion. Dehiscence is often an important classifica- 
tory character, and from this point of view we must 
observe not only the mode, but also the direction in 
which it takes place. In Compositce, A maryllidacea*, 
and lAUcjcece the anthers burst towards the centre 
of the flower, and are termed introrse ; in Berberis, 
Iridacece, and Colchioaoeo! they burst outwards, i.e., 
towards the perianth, and are called extrorse. 

The pollen is formed, as we have seen, in the 
ititerior of the anther, generally in four regions 
known as pollen-saos, or microsporangia. In each 
of these, numerous large cells, called pollen-mother- 
cells, which have all originated from the repeated 
division of one ceU, the aroliesporium, divide into 
four pollen-grains, or microspores, by free -cell -for- 
mation. These grains generally become free in the 
cavity of the ripe anther-lobe formed by the break- 
ing down of the tissue between two pollen-sacs; 
hnt in some cases each four grains remain unitetl 


within the cell-wall of the pollen-mother-oell, and 
in Orchidaceic the whole of the grains in each 
anther-lobe cohere into a mass termed a.pollinium. 
Each pollinium is made up of numerous bodies 
termed massuUe, groups of grains resulting from 
the division of one mother-cell, and is- furnished 
with a stalk-like structure or caudicle, at the end 
of which is a sticky gland called, the reftinaeulum. 
Ill some cases, the retinacula of the two poUinia 
are united. There is but one such stamen in the 
flower (see p. 37), and whilst an insect is boring 
through the inner epidermis of the spur with its 
proboscis to get the nectar, which in this group is 
secreted within the petal, the sticky cement of the 
retinaculum fastens the pollinium on to its head. 
On the pollinium being withdrawn from the anther 
its caudicle bends until it is horizontal instead of 
vertical, so as to strike the stigma of the next flower 
visited by the insect, when a few massulm being 
torn off, more will remain to pollinate other 
flowers. 

Ordinary pollen-grains vary from to Yjfsis of an 
inch in diameter, and they may be spherical, ovate, 
cylindric, trigonal, or other shapes. They are en- 
closed by a double membrane, an internal, the 
intine or endospore, and an external, the extine 
or exospore, the former of which is smooth, delicate, 
and transparent. The extine is coloured, generally 
yellow, and may be either smooth or have spiny 
(ccltinnlate) or reticulate projections on it. In 



Fig. 54, -Honeysuckle (J^nietra Periclymenwn). 


many trees, such as hazel, willow, and elm, the 
flowers are produced before the leaves In early 
spring, and are hence termed precocious. , Such 
trees commonly produce an abundance of small- 
grained, spherical, smooth pollen-grains adapted to 
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be carried, unobstructed by foliage, by the wind to 
the stigma. In pines and firs the grains are ren- 
dered still more buoyant by the expansion of the 
extine into two hollow vesicles. These and other 
plants, such as Plantoffo, Poierium, and most 
grasses, in which the pollen is carried by wind, are 
called anemophilouH (Greek ovc/xos, anemos, wind; 
^Iaos, pMlos, loved). Self-fertilising flowers also 
have their pollen small and 
smooth, but less in quantity . 

Large-grained pollen with 
protuberances is generally 
specially adapted to become 
entangled in tlie hairs on 
the legs and bodies of in- 
sects, and so carried to other 
flowers. Plants adapted to 
cross-pollination by insects 
are called entomopldlim^ 

(Greek KprojAa, evtoma, in- 
sects). Thus Malva ro- 
tundifolia has small smoot li 
pollen-grains ; M. sylvestrh, 
larger echinulate grains. 

The extine is commonl\ 
slashed with slits, or dotted 
over with pores, or holes in 
the extine, or with both, or 
the pores may be operonlaie, 
having, that is, small lid- 
like pieces of extine which 
are pushed up by the in- 
tine in germination. In 
gymnosperms the pollen- 
grain divides into two 
cells, each with a nu- 
cleus, one smaller than 
the other and projecting 
inwards from its side. This small cell (or mjile 
irrotliallium) sometimes divides into two or three 
cells. The nucleus of the larger cell (or anther- 
idium) divides at least once, and it is this larger 
cell that germinates or pushes out its intine into 
one or more tubular processes termed pollen -tnhes. 
In angiosperms the pollen-grain similarly divides 
into two primordial cells, a “ prothallium ” and an 
“ antheridium,” of which the former may divide; 
but they do not acquire cell-walls, so that the grain 
has been considered unicellular. When moistened 
or placed in the sugary secretion of the stigma the 
pollen-grain germinates just as does the spore of a 
fungus, putting out pollen-tubes through the pores 
or slits, which may have to grow some inches in 
length. Each of these tubes contains two nuclei, 
«sii6 behind the other, the one nearer the apex being 
Dermed reprodAUitive, the hinder one regetatire. The 


pollen-tubo is nourished by the tissue through 
which it grows, and even pierces its cells precisely 
as would a parasitic mould. In monocotyledons 
with long styles, and consequently Exceptionally 
long pollen-tubes, the tube undergoes cell-division, 
the vegetative nucleus dividing, and a transverse 
cell- wall forming between its daughter nuclei, which 
may repeat the process. The conveyance of pollen 
by wind, insects, or other 
agency on to the stigma in 
angiosperms or into the 
micropyle in gymnosperms 
is oBiW&di pollination ; and, 
while some few plants, such 
as the bee-orchis {Ophrys 
apifera), require to be pol- 
linated with the pollen of 
the same flower, in others 
that from another indi- 
\ idual, or even from a dis- 
tinct variety or species, is 
jrrepotent or germinates 
first; or the pollen of any 
flower if placed on the 
stigma of the same flower 
may, as in Corydalu cam, 
actually have a poisonous 
effect and blacken the 
stigma. As a rule, pollen 
will germinate on contact 
with any moisture, even 
on the stigma of some 
widely different plant ; but 
in thLs case the tubes, 
though produced, will have 
no fertilising effect. Days, 
and in gymnosperms even 
months, may elapse be- 
tween pollination and the final contact of the 
pollen-tube with the erabryo-sac, when fertilisation 
takes place; but the two events are more com- 
monly only a few hours apart. 

THE GYNiECBUM. 

The gynareum (Greek yvvcuKttoy, gunaikeion, be- 
longing to women) or pistil is the collective name 
for the carpels, carpellary leaves, or female sporo- 
phjlls, which among angiosperms bear the ovules 
or immature seeds containing the embryo-sac or 
megaspore. It may consist of one carpel (mono- 
carpellary), as in Legnminosce and Drvpacecc, or of 
more than one (polycarpelloAry) ; and, in the latter 
case, the carpels may be free (apocarpons), as in 
the buttercup, or united (syncarpous). In any case 
the carpellary leaf consists typically of three regions 
— the broad basal portion or ovwry; the narrow or 
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tubular portion or vtyle ; and the sticky extremity 
or gtlgma. As union between carpels may occur in 
iiny degree, eao^ of these parts may be formed by 
one carpel alone or be contributed to by several. 
In the monocarpellary gynaeceum of a plum, cherry, 
or pea, for instance, the closed hollow receptacle 
Tor the ovules, its tubular upward extension, down 
which the pollen-tube travels, and its sticky recep- 
tive surface aire all formed by one leaf. In ab- 
normal cherry blossoms the foliar nature of the 
carpel is often revealed by its being replaced by an 
ordinary green leaf. In the unripe pod of the pea, 
and still more in that of the inflated bladder-senna 
( Colutea)y it is easy to trace the midrib and prin- 
cipal veins, and to make out the upper or inner and 
the under or outer epidermis, with the mesophyll 
(mesocarp) between them ; and when ripe and dry, 
the withering pericarp of such fruits is readily 
comparable to a withered leaf. The midrib of the 
c'arpellary leaf is termed its dorsal suture^ and its 
margins are united in the ventral suture, wdiich is 
(‘ommonly a soft ridge, ox ^placenta, internally, from 
which the ovules spring. So also in an apocarimus 
[)olycarpellary gynieceum each carpel forms an 
entirely distinct ovary, style, and stigma, as, for 
instance, in the two or three of the peony, th(‘ 
tliree or five of larkspurs, columbines, and Christ - 
mas-roses, or the numerous ones of buttercup, rose, 
strawberry, or blackberry. In a syncarpous gymr- 
ceum, the union may occur throughout, as in the 
primrose, so that it is impossible from the fully- 
developed rounded ovary, the one cylindric style, 
and the hemispherical stigma, to tell the number 
of its component carpels. In other cases this may 
be determined from the outside by (i.) the number 
of lobings or rays in the stigma, as in the tri-lobed 
stigma of LMium or the radiate stigma of the 
poppy; or (ii.) by the number of separate styles 
rising from one ovary, or of branches of a style 
which is single below, as in pinks, grasses, and 
sedges ; or (iii.) by the number of lobes to the 
ovary, as in Iris or Lllium, or, less certainly, by 
the number of its angles ; or, when w^e have cut a 
transverse section, (iv.)by the number of chambers 
into which the cavity of the ovary is divided ; or 
(v.) by the number of lines of ovules, each of them 
often double, or placentas, seen in a one-chambered 
ovary, such as that of the violet. It must, however, 
be borne in mind that the number of chambers in 
the ovary may be either greater or less than the 
number of carpels, and that the number in the ripe 
fruit need not be the same as in the flower stage, 
lu the poppy there is but one chamber to the ovary, 
the margins of the numerous carpellary leaves, and 
also their midribs, projecting inwards, but not 
reaching the middle. In the flax there are five 


carpels, five chambers to the ovary, and five double 
rows of ovules down the central placenta ; but the 
ingrowth of the midribs nearly, but not quite, 
divides each of these chambers into two. In 
LahiaUe and Boraginaeece this actually takes place ; 
there are two carpels, each containing two ovules, 
projecting from a central placenta, and separated 
by the ingrowth to the centre of the midrib to such 
an extent that the ripe fruit divides into four one- 
seeded parts. If, a.s in the violet, the carpellary 
leaves only meet at their margins, and arc not rolled 
into the centre of the ovarian cavity to form double 
partition walls, dissepiments, or septa, between 
chambers, wc luive a one-chambered ovary what- 
ever the number of carpels, this number being, as 
we have just seen, indicated by that of tlie pla- 
centas. In the ripe fniits of the horse-chestnut wo 
may see the pushing to one side, and obliteration, 
of one or even two of the three original chambers 
of the ovary carried out with varying completeness ; 
and it i.s seldom easy to detect in the ripe one- 
seeded acorn evidence of the throe-chambered 
ovary, with two ovules in each chamber, of the 
flow'er-stage of the oak. 


GERMAN. — XX. 

[Continued from p. 8.] 

VARIOUS IDIOMS. 

93‘«|c (way, manner), as : — 2luf hefe 2Dciff, in this 
wiiy (on this wise). It is often compounded with 
adjectives and nouns, and used adverbially:— 
@dicrj»cife, jestingly ; SBcife, fortunately, in 

a fortunate manner. 

llntcr tier tttugrn (lit., under four eyes; that Ls, 
secretly, in confidence ; between two persons) : — 
SWan l^nt c6 imr untcr tier 5lugen gefagt, it has been 
told to me in confidence. 


Examples. 


®ute riittet mnn tn fcen 
metflcn StUten mcl^r au8, 
mit ©ciuait. 

Jtie 5flrflen Guvopa’i terfa^'* 
rcu ei'gennu^tug tint ge- 
Ytalt'fam gcgcu i^re lln'ter* 
t^anen. 

iBctfe'l^en faim oft fca« 
gri'pte Ungliltf entflc'Ijen. 

Jl)ie Gng'tAnber fuc^ten mit 
after SWac^t tie 0'f>fr«' 
l^crrfc^rtft m 9tmcrifa ju 
gewin'nen. 


With kindness, one in 
most cases accom- 
plishes more than with 
violence. 

The princes of Europe 
proceed arbitrarily and 
violently against their 
subjects. 

By inadvertence the 
greatest misfortune 
may often occur. 

The English sought with 
all (their) power to 
obtain the supremacy 
in America. 
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S)ufc|i etn folc^cl 
mu§ not^mfn'tiger SBcife 
cin 38ruc^ )tt)if<^en beifeen 
frcunten 

®r blntft fl(^ an feine 6ffon'* 
%tttn $itunben, fontcm ar'^ 
hitet na(^ iDlupc, 


By such conduct, a 
breach between the 
two friends must 
necessarily arise. 

He confines himself to 
no particular hours, 
but works according 
to (his) leisure. 


n. 

official duty, 
business. 

51'fUn, n. Asia. 

SluA'rittten, to do, 
perform. 

almost, 
near, about. 

touch, to come 
in contact 
with. 

Sefc^Aptigung, /. 
business, em- 
pl oyment, 
occupation. 

gcu'erltrunfl, /. 
fire, conflag- 
ration. 

Riuc^t, /. flight, 
escape. 

gfriflen, to pro- 
’long. 

grurd^tbar, tremen- 
dous, terrible. 

®efa^r,/. danger. 

©e^cr'c^fn, to 
obey, to be 
obedient. 

©enjutt'fam, 
violently, for- 
cibly. 


VOCABULAEY. 

^inn>eg'f(^Ic^^en, to 
draw away, to 
take away by 
force. 

^of, m. court. 

3rrung, /. error, 
mistake. 

jTiciten, to dress, 
clothe. 

Scvgltimi'ren, t o 
legitimate, 
identify. 

i?ttcra'rif(^, liter- 
ary. 

QWcu'fc^enlebcn, n, 
human life. 

Snip'ocrflAtttnt^, n. 
misun der- 
standing, 

SDlobe, /. mode, 
fashion, cus- 
tom. 

aWube,/. leisure, 
ease. 

9lot]^'3ftrimgcn, 

compulsory, 

forcedly. 

iPfrfer, m, Pers- 
ian. 

Persian 


fllomer. m. Roman, 
erj'njeifc, by 
way of jest, 
jokingly. 

®(^n«1an}inf, /. 

avalanche. 

Switzer- 

land. 

Ubrig^abert, to have 
left. 

SBftcjiiiVguns,/ 

pleasure. 

iCer^in'bern, t o 
hinder, stop 
from. 

SScrfc'^cn. n. over- 
sight, inadvert- 
ence. 

95or'jug?ttjcifc, pre- 
ferably, espec- 
ially. 

2B e i f c , /. way. 
manner. 

aOBic^tig, consider- 
able, import- 
ant. 

SBiUc, w. will, 
mind. 

du'fluc^MflAtte, /. 
asylum, re- 
fuge. 


Exebcise 116 . 

Translate into English : — 

1. I)ie JJranjrfcii eroberten ©panicn mtt ®cn?aJt ter 2Baffeii. 
2. Dir @ci(>n«etanjlneii in bet ®c^n)ci 3 flurjen oft mlt furdjt 
barer ®en>alt in bie Jt^Ater. 3. Jt>ie (Sinmol^ner btffe« 8anbe« 
wan ge»attfam l^innjeg. 4. SJlit afler 9Jla(l(»t fonntc 
ft nic^tl au6ri(^ten. 6. Tie ®rie<^en oert^eibigten fi<^ mit 
afler SWacbt gegen bie iPcrfer. 6. T)cr ©d^nrAc^ere mu^ 
not^menbiger Seife bem ®tArferen geborc^en. 7. Seinabe 
ganj 5ljien gebcrtbte bem ifflillen ber JRomer. 8. Urn fein 
*eben ju ftifien, mu^te er notbmenbiger SDBctfe arbeiten 9. 
JCb«miflocte« fnebte notbgebrungencr ffileife fine 3ufIu(btgflAttc 
am fjerfifeben ^ofe. 10. fiKein ^reunb nertraute mtr gcflcm 
unter bier ISugen ein micbtigel ®ebeimni§ an. 11. 


!)7a(bbem bie fbidten bie jlinber unter ten 

©Aumen bel ®arten«, 12. Sfle 9li«»efenben fleibeten flc^ 
nacb ber 9)lobe ton jiebenjebn bunbett neuntunb acbtjig. 18. 
SBegen feiner 9lmMgefib‘^f^* ^ SWupe ju ffier- 

gnAgungen Abtig. 14. Gcbifler fonnte ileb nun nacb SBufe 
in SWannbeim literariftben JBefebAftigungen mibmen. 16. 3<^ 
babe aul QSevfebeu einen anbem Siegenfebirm mitgenommen. 
16. 3trungen entflcben au9 SWi^oerflAnbniffen unb ©erfeben. 

Exbbcisb 117. 

Translate into German : — 

1. The inhabitants of Holstein defended them- 
selves with all their power against the Danes. 2. 
William the Conqueror overcame England by force 
of arms. 3. I'hose brave soldiers forced their way 
with tremendous violence through the ranks of the 
enemy. 4. They forcibly hindered him from making 
his escape. 6. Do you like the German language ? 
6. Yes, I do ; but I especially like the Italian lan- 
guage. 7. At the present time he is especially 
occupied with the German and Spanish languages 
(say language). 8. Fortunately I found my friend 
at home. 9. He is obliged to listen to the orders 
of his superiors. 10. Most people dress them- 
selves after the French fashion. 11. 1 took 
unknowingly the hat of another. 12. My friend 
fortunately discovered the danger which threatened 
him. 13. By way of jest he told me many a truth. 
14. Secretly you may tell many insults. 16. The 
princes of Germany proceed arbitrarily in ruling 
their dominions. 

DIMINUTIVES, ETC. 

The syllables *cben and 4fin are suffixed to nouns, 
and form diminutives. These diminutives are al- 
ways of the neuter gender, and change the radical 
vowel, when it admits of it:— Ter >tug<l, the hill; 
T)a« ^>iigefcbfn, the hillock ; Tie Jlugef, the globe or 
ball ; Ta« iTugclcbcn, the globule or the little ball. 
Nearly all nouns may take these suffixes, and drop 
a final e or en, as : — Ter itnabe, the boy ; Ta« JJnAbletn, 
the little boy ; Tie ©tube, the room ; Tag StObeben, the 
little room. They are used also as terms of endear- 
ment or familiarity, especially by children, as : — 
iBvItcrcbcn, dear father ; HButtercben, dear mother ; 
©{bweficrcben, dear sister, etc. 

3n tic >&obe, “ in the high,” “ on high,” “ upward,” 
etc., as : — ®r fprang in bie ^i>be, he sprang up ; 3n bie 
ri-bten, to raise, to elevate, to direct upward. 

®eften is variously translated, “ to be worth,” “to 
pass for,” etc., as : — Ticfc iBiicbet werten fAr altc gcUen, 
unb itb werbe bf«batb feinen Cinganggjutl ju bejablen ba^en, 
the.se books will pass for old ones, and I shall 
therefore have no duty to pay ; Tiefer SWann gilt M 
til ber ®tabt, this man has great influence in the city ; 
2Bag gilt btefe« ipferb ? what is this horse worth ? 

©ag gilt'#? or iBBa# gilt bie SBette? is equivalent to 
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our “ what will you bet ? ” or “ how much is the 
stake ? ” etc. gitt clu there is a life at 

stake, etc. ^ 

Examples. 


dx ttnf ber'geflaft mit 
feincm ficfiwertc, baji er 
ju ^oten ficl. 

JDa* freut fc'^r 

ubcr ffin neuel 

3(^ ttjer'^c cl fo etn'ricl()tcn, 
tc^ ®ic bait bcfu'dfjcn fann. 
(t'lT SK nfcf) fott im (Siurfc, 
rule tm ficiben, fetne 93h(fc 
in tie tic^ten. 


He struck him with his 
sword so (in such a 
manner) that he fell 
to the ground. 

The little boy rejoices 
much over his (little) 
new hat. 

I will so arrange it, that 
I can soon visit you. 

In prosperity, as in afflic- 
tion, man should direct 
his look upward. 


VOCABULABY. 


JBinrnn'bern, to 
admire. 

'J?Mucbt>ar, useful, 
serviceable. 

JBvuber'cbcn, n . 
little brother, 
darling bro- 
ther. 

Tcr'ijcfialt, i n 
such a man- 
ner, so. 

©in'ric^ten, to ar- 
range, order. 
n. little 


©anlt^cn, n. gos- 
ling. 

®art(^en, n. little 
garden. 

«&Jlul(^cn, n. cot- 
tage. 

^0t(^cn, n. little 
hat. 

pussy. 

^ci'ncIfaUl, in no 
wise. 

.Jtiflc^en, n. littl(‘ 
chest. 

Jtifttfeben, to clap. 


l‘amm(bcn,?i. lamb- 
kin. 

Scijlungy.perform- 
ance, accom- 
plishment. 

€ e u t c n , little 
people. 

neat, nice, 
pretty. 

©amflag, m. Satur- 
day, 
late. 

3:^icr(^cn, n, little 
animal. 


fish. 

Exercise 118. 

Translate into English : — 

1 . ^aben ©ie bicfel nictlif^c ®flit(^cii gcfel^^cn V 2. 9lein, 
benn teb bewanberte icncl ^Aulcbcn. 3. gebert 

jn>fi altcn Ceutcbcti, ttjclcbc icb fenne. 4. SDBal fmb bal fftv 
niebtiebe ^Ibiercben ? 6. (5« finb in bem @arten cine SKcnge 
gflnj innger 8Amm<bcn. 6. ^icfcl 3JJftbcbcn fpielt mit feinem 
39rubcr(bcn. 7. fflJoflcn ©ic mir ienci itifteben geben? 8. 
2BoUcn ©ie bicfcl auf bem llifcbcb^n b^*^**' * 9* ©eben ©ic, 
mclcb ein biil*fcb^^ ’feuteben 1 10. S)al .Rinbtbcn b^^ 

Sreube on feincm feincm ©ftnicben. 11. 

JKiebten ©ic el fo fein, ba^ ©ic bil ©amflag SWorgen in 
meinern ^anfe fein fonnen, 12. SWacben mir el bcrgcfivfit, 
baf cl fiir beibc Bmccfc brau(bbat ifl? 13. (5r foil cl fo 
macben, bflf er (cine iBficber mitnebmen fann. 14. 3cb 
viebte cl Icbcnfafll fo ein, baf icb bil jebn Ubr bci 
I'in. 16. aOBir maeben el fo, baf mir fetneifafll ju fpftt 
fommen. 16. ©agen ©ic 3b«n' ®ruber, er mbcbte el 
bcrgeflalt elnrkbten, bnf el fiir Sebermann oerfianbticb ifl. 


Exercise 119. 

Translate into Creunan : — 

1. Dear father, will you buy me the little lamb- 
kin ? 2. No, my dear daughter, but I will buy you 


the gosling and the little fish, 3. Have you seen 
that pretty cottage ? 4, No; I admired that beau- 
tiful little garden. 6. Mary plays with the pussy, 
and her little brother with the little fish. 6. Look, 
what a beautiful little chest this is. 7. Men should 
at all times direct their thoughts to God. 8. Ar- 
range it so, that I may find you to-morrow at home. 
9. I hope you -will arrange it so, that you may arrive 
on Monday morning. 10. What is this garden 
worth? 11. It is worth more than you believe. 

12. What were these books worth ten years ago ? 

13. What will you bet against this horse? 14. 
There are five pounds at stake. 


(^igen, Sinben, and ^aften. 

The word cigen (own) is often used with an article, 
as also with a pronoun preceding, as : — (5t b<»l dn 
cigenci 5Pfcrb, he has (an own horse) a horse of his 
own. (Sigen has also the kindred signification. 
“ peculiar,” “ singular,” as : — (Jr if! fin eigenct SDJcnftb, 
he is Si peculiar man, etc. 

Sinben (to find) often answers to our verbs “to 
think ” or “ consider,” as 3(b finbe ben ilBcln febr gut, 
I (find) think the wine very good ; 3cb ftnbe el unrc<bt. 
bflf er bal getbnn b«Jt I think (or consider') it wrong 
that he has done that. 

-fatten (to hold), with its proper case, followed by 
fur, has, like finben, the sense “to think” or “con- 
sider,” a.s : — (5r bAlt mtcb f»r feinen Scinb, he thinks me 
(lit,, holds me for) his enemy. Followed by auf, 
batten also means “to esteem,” “regard,” as:— 3cb 
batte met auf ibn, I think much of him. 


Examples. 


Sfiicbtl ifl fo febr unfer cigen, 
atl unfre ©cban'fcn; atlcl 
2lu'terc ifl aufer uni. 

!Dic mciflcn SWenfeben finb 
von (5mi?fin'bung ibrcl 
eignen SBcrtbl nuf'geblafcn, 
mcit fic niebt miffen, mal 
brr mobre Sertb bcl 3Wcn> 
feben ifl. 

3Bcr b«^ ^^*‘**'^ 

bcl ©<bnffntl grrn unb 
mittig genom'men ^ 

JDer ®vaf fommt fo eben mit 
feincm ®cfot'ge ton ber 
3agb. 

Wtc ic fcfl an bem ®taut»eu 
an ®ott, ben fienfer bcinel 
©(bidfatl. 

Jffiir bcur'tbcitcn bie tWenfeben 
in nieten S^tllen nur na(b 
bem ©(bcin, unb 
mantbe fnr Ttug, meit flc 


Nothing is so mucii our 
own, as our thoughts ; 
all else is exterior to us. 

Most men are puffed up 
by a feeling of their 
own worth, because 
they do not know 
what the true worth 
of man is. 

Who has ever cheerfully 
and voluntarily taken 
the bitter cup of fate ? 

The count is just coming, 
with his retinue, from 
the chase. 

Hold fast to thy (the) 
faith in God, the dis- 
poser of thy destiny. 

We estimate men in many 
cases only by the ap- 
pearance, and regard 
many as wise because 
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an'mapettb, unb ait'fcere fur they are assuming, and 

un'njiffeiib, hjcil fic bef(d[)ei'» others as ignorant be- 

bftt fiiib. cause they are modest. 


there several times. 19. Have you already been in 
the garden of my uncle ? 20. To procure repose to 
others, he sacrifices his own. 


Vocabulary. 
to de- ©ben, fo then, 
viate, diverge. even, just. 

care ; Jrage,/. question, 
in Slc^t ne^uneii 4)utcn, to guard, 
tot, to beware keep watch, 
of. Suterrffant', i n - 

aSefom'men, t o teresting. 
get, receive, 3c, ever, always, 
obtain. 3Jiiet^cn, to hire, 

ffl c r c i ' f c n , to rent, 
travel over. Db, whether. 


^(pUe§en, to snul, 
lock, close. 
lInterfcl{>ci'ten,todi.s- 
tinguish, dis- 
criminate, dis- 
cern. 

3Ser6fff'ern, to im- 
prove. 

9Sei‘fjef['en, to for- 
get. 


Exercise 120. 

Translate into English : — 

1. ©iigcn @ic mil, ob 3bv ctgenc« ‘Pfevb ifl? 2. 
J&rtbeii ticfe Jlinter vie! cigeneS 3?crmDgcii? 3. 3^rc ©Item 
maren fc^r rcic^. 4. 3(^ finte el fc^r eigen, ta§ er nic^t feine 
figenen iUfetbe beuufct, fonteru mit nutern 5. 3(^ ^abe 

fein cigenel <&aul. C. 3fl biel fein eigeiier SBngcn, ctet cr 

ibn nur gemiet^ ? 7. JDiefc 5inge finte ic^ fe^r eigen. 8. 

©I i[l tiel mcine eigene llbcijcugung, nac^ ter ic^ t;ant(e. 9. 
!t)iefer alte itaufmaim ifl eiii fet;r eigener ailcnfc^. 10. 3eter 
Qllenfc^ f;at feine eignen 5ef;(er, 11. @iut <Sie (e in tiefem 
^aufe gewefen ? 12. 3(l(> bin nie tn gemefen. 13. 3(^ ^ntte 
<1 fflr meine micfi nid^t fiber i^u aafju^altcn. 14. 3d; 

mertc nie ron meinen ©runtfA^cii abmeic^en. 15. 0int ^ie 
no((> nie^t bei mcinem a3rutcr getrefeu ? 16. 3c^ ^abe i^n fo 
cben gefe^cn. 17. 3ft teinc Jloc^tct fc^on in meinem ©Atten 
getvefen? 18. €ie ifl noc^ nic^t aulgegangen. 19. <^aben 
©ie fe ein fo intcriTantel fianb bcrcift? 20. 3cb 
»ifl ©c^bnel gcfel^n, Abet nie revgeffe ic!|> lie teqentc ^(fimeij. 


Exercise 121. 

Translate into German : — 

1. The reflecting man never deviates from the 
path of virtue. 2. Have you ever travelled over such 
a beautiful country as Italy or Switzerland ? 3. No, 
but I shall never forget the beautiful valleys of the 
Ehine. 4. Do not believe everything they tell you. 
5. The father is just coming with his son and the 
uncle from their journey. 6. Does the teacher 
think much of his scholars ? 7. Yes, he considers 
them very good. 8. He thinks much of a comfort- 
able life. 9. This man regards his abilities too much, 

10. John is his enemy, but he thinks he is his friend. 

11. I have a house of my own, and my brother has 
none. 12. Is this your own invention? 13. Yes, 
it is ; but I consider this a very singular question. 
14. This man has a peculiar notion. 16. Do you 
not find your friend a peculiar man ? 16. Yes, I 
do ; he finds fault with everybody. 17. Have you 
ever been in the museum? 18. Yes, I have been 


THE RELATIVE, BTC. 

2Bcr (he who), a.s a relative, stands at the head 
of its clause, the word which it represents always 
coming af^er, as flBer jufricten ift, ter ifl gludfit^, he 
w^ho is contented is happy. Generally, however, 
the demonstrative is left out in the principal clause, 
as : — itBci auf bem 2Bege ber Siugenb maiibelt, ifl glfidlic^, he 
who walks in the path of virtue is happy ; 2Dfr bic^ 
genau tennt, mup bic^ mlaffen, he who knows thee weP 
must quit thee (Byron). 

2Ba« is em])loyed like the corresponding English 
word, as a^al febbn tfi, fann auc^ ff^lccbt fetii, wliat is 
beautiful can also be bad ; ©r ift, waI ic^ ffin mbcbtf, 
he is what 1 would (wish to) be. 

Jfier an antecedent, used in a general and 
indefinite sense, mal is often employed as a simple 
relative, as : — ©v glaubt SlUcI, m a I cr b^tt, he believes 
all tliat he hears ; 3c^ t^uc ?tllcl, m a I ic^ fAnn, I do all 
that I can ; ©r glaiibt nur bAl, m a I cr ficl;t, he believes 
only that which he sees. When, however, the ante- 
cedent is particularly specified, mclc^ei (not mai) is 
to be employed, as: — ©uc^, m clef) cl 0ic mir 
gcfiel^cn I^Abcn, the book which you have lent mo, 

2BaI i.s, likewise, sometimes used instead of 
ivarum, as; — 2BaS facf)fn ®ic? why (warum) do you 
laugh ? er, what are you laughing at ? 

©Icbfirtig and geboren correspond commonly to our 
words “ native” and “born,” as ©v ift cin geberner 
I)cutfcf)cr, he is a native German ; SBoi^cr finb ($ic 
geburtig? where were you born? 3rt) bin Aiil 6erUn 
qcbfirtig, 1 was born in Berlin ; ©c ift cin geberner Siirft, 
he is a prince by birth ; grau 9ft. tear cine geberne 
Mrs. N. was a Miss G. 


Examples. 


SGPer bal ®utc liebt, ber Uebt 
Aucf) ©lett iinb vcradj'tct 
9lllcl, njAl i^n nitfjt jur 
a5etlfem'nicnf;cit befev'bcrt. 

SaI qufilen @ic mief) mit 
3l;rcr@clcl^r'fAmfcit? (®cL 
Icrt.) 

JJer QWenfef) glAubt tci(f)t, ttjAl 
cr unb ficf;! lcid)t, mal 
cr fcl^cn trill. 

DaI greftc -^auI, miapei (not 
trol) @ie belt fc^m, ift 
unfer. 

©i'nige mcincr Sveunbe flnb 
AUl i^rrlbcn gcbiir'tig. 


He that loves goodness, 
also loves God, and 
contemns all that dcK's 
not advance him to- 
wards perfection. 

Why do you torment in<* 
with your erudition ? 

Man easily believes what 
he hopes, and sees 
easily what he wishes 
to see. 

The large house that you 
see yonder belongs to 
us. 

Some of my friends are 
natives of .Dresden. 
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Differ SK.inn ifl ein Qetpr'ner This man is a native 
Jlmerifa'ncr. American. 

• VOCABULABY. 

^tmcrifa'nerin, /. Snifter, dark. 

American ^ebo'ren, born. 

(woman). ©ebur'tig, native. 

3lu«'jeie^)nung, /. ®5ttUc^, divine. 

distinction. J&ocb'perrat^, wt . 
iBetftani, m. as- high treason, 
sistance, sue- jtlci'nigfcit, /. 
cour, support. trifle, small 
iBtut-geruft, n . matter. 

scaffold. iJuftig, merry, 

Darin, therein, sportive. 

in it. SWiiftf'Icl^rcr, w?. 

® ' b e n b 1 1 b , n, music - mas- 
image, exact ter. 

likeness. iflnrr, w. fool. 

©intritt, m. en- Sltc'berlagc,/. dis- 
trance. comfiture, de- 

(Srfec^'ten, to win feat, 

in fight, con- Sfiortainc'rifa, n. 
quer . N orth America. 

Exebcise 122. 

Translate into English : — 

1. ilBer fid; (^bttlic^e niU unb bad <$c(^fte im Seben 
frffd(>ten, fescue iiic^t Strbeit unb itambf (ilbrner). 2. SBcr 
gewinnen n?ifi, miip mgen. 3. Diefcd 23ucl(> ift mir licb; 
leer ef fticl^It, ber ift cin Dieb. 4. SQ8ct nicl(ji^ licbcn mitt, aid 
fein (Sbcnbilb, l^at auper ficb ni:t)td ju licben. C. 3Bct jwcifelt, 
wrjmfifclt. 6. Iffict gegen fein JBaterlanb ftreitet, ift ein 
‘-Scrrdtber. 7. SOBer ftc^ in ©efal^r begiebt, fommt barin urn. 
3. 2Bct bem Itnterbrucftcn nic^t bciftebt, Perbient aucb feineii 
iBciftanb. 9. iEBer fidb gegen bad ®(l(?icfrat ftemmen ttjifl, ift 
ein 01arr. 10. <ginb @ie ein geborner C^ngMnber ober 
^mrrifaner? 11. 3cb bin Feind von beiben, i(l|i bin ein ge< 
borner Deutftber. 12. 2Ber ift 3bre Srennbin ? 13. <2fie ift 
eine Slmerifanerin, geburtig and iHenj^glprf. 14. 2Bpl(ier ift 
3^r Sreunb geburtig? 15. (5r ift and (Snglanb gebflrtig. 16. 
3n n>cl(^em Sanbe murben @ie geburen ? 17. 3(l(i bin in ben 
®ereinigten ©tar.tcn pon 91ortnmerifa geboren. 18. 
wad^e mic^ fiber biefen SWann luftig. 19. ®ie follten ftdfi 
niebt fiber i^n luftig niatbcn. 20. dx maebt ficb fiber 3eber» 
mann luftig. 

Exercise 123. 

Translate into German : — 

1. He who assists the poor will receive divine 
assistance. 2. He who would have entrance every- 
where must have golden keys. 3. He who fights 
for his country deserves distinction. 4. He who 
wishes to learn German must give himself some 
trouble. 6. He who dies for his king, dies with 
giory. 6. He who commits high treason dies 
mostly upon the scaffold. 7. They are born under 


©cbluffel, m. key. 

£teblen, to steal. 

@tcmm«n, to resist, 
oppose, stem. 

(Streiten, to fight, 
combat. 

Um'Fommen, to 
perish. 

lln'bcbeutent, unim- 
portant, insig- 
nificant. 

Unflug, imprud- 
ently. 

Unterbrfirf'en, t o 
oppress. 

iCcrjiPfi'feln, to de- 
spair. 

2Biefe,/. meadow. 

3n)cif<ln, to doubt. 


a happy star. 8. In which country were those 
ladies bornT 9. They were born in Italy, in the 
year 1795, but their mother was born in England. 
10. Are these ladies natives of Germany ? 11. No, 
they are natives of France. 12. Our music-master 
is a native of Italy, and was born in Florence. 13. 
I will do what I have promised. 14. Show me 
what you have found. 15. What enhances the 
glory of this hero is his modesty. IG. Let us 
grant him what we at first refused. 17. Thou 
hast never told us what they have trusted you 
with. 18. Why do you make yourself merry at 
the misery of the oppressed 1 19. The fruits which 
we saw in the garden of our neighbour wore not so 
good as those which grew in yours. 


9Iuf etnc 9Fccbniing fetjcii answers to our “ place to an 
account,’’ as Dicfc JSufbcr fOnnen ©ic auf mclttf !»f<bMU»tg 
ff^cn, these books you may place (^or charge) to my 
account. So also (5r maebte fab auf mcinc JRccbuuiig 
(or Jlrften) luftig, ho made himself merry at my ex- 
pense. 

5Pici«g€bcn is compounded of 5JJtei8, prize, and geben, 
to — Gr bat mteb vcrlaffiit, unb micb meinen Scinben 

?prci« gegeben, he 1ms deserted me, and exposed me to 
my enemies. 

J&crpor (forth, out) is compounded with many 
verbs, and often expresses mere prominence, as: — 
Gc b^l tiefen Jpmift befpntcr« b^'^'^'^'fl^boben, he has given 
this point especial importance. 


Examples. 


Gr (iep i»a« er bi^lte, 
auf meiiK JKeebnung ftben ; 
aflein, i(b tverte nur ta6 
beja'blcn, n>a«, iib fcibft 
gebolt' 

Gr fu<bte ^tld, wa« cr orrubt' 
battc, wn ftcb ab unb auf 
mcinc ©cbuUcrn ju wfitjen. 


3cb mag meter auf JWcfbnung 
(or Jtoften) einf8 ?lntcru 
fpntten, nwb micb fclbcv 
bem ®efbut'tc ‘41rfi« geben. 
3c^ b^*^^ 9lvbcit getbair, 
unb iDcrlan'gc nun meinen 

8ob«- 

SSon nun an batte ta6 8cben 
alien ftlcij fur ibn ucrlo'ren. 


Gnblicb tangte bic netfproeb'ene 
^filfe an. 


He had everytiiing that 
he went for placed to 
my account, but I shall 
only pay (for) what 
I went for (got) my- 
self. 

All that he had commit- 
ted, he sought to re- 
move from himself and 
bring to my charge 
(upon my shoulders). 

I wish neither to scoff at 
the expense of another, 
nor expose myself to 
(the) ridicule. 

1 have done the work, 
and now demand my 
pay. 

From now (this time 
forward) life had lost 
all attraction tor 
him. 

At last the promised aid 
arrived. 
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pur- 

posely. 

9l6'nj«fcnb, ab- 
sent. 

91nt>ru(^, m.break, 
beginning, 
attiu, good, 
well-behaved. 

©efriti'en, to set 
free. 

IBe^aupt'ang,/. as- 
sertion, state- 
ment. 

©eff'erung, /. im- 
provement. 


VOOABULABT. 
©A^en, to atone 
for, suffer for. 
0ntf(l(|firtiigen, to 
excuse, ex- 
culpate. 
(Jrbit'tftn, to 
embitter, 
(SrttH'ren, to de- 
clare, explain. 
3 a ' n u a r , w . 

January. 
irei'nc«n}fg«,in no 
wise, by no 
means. 

Suflig, merry. 


Sla'mentlid^, espec- 
ially. 

£)f'fcntlicb. openly. 

9iauc^. m. smoke. 

JRfC^nutig, /. a c - 
count, score. 

®trafbat, punish- 
able. 

©crjB'gemng,/. de- 
lay, putting off. 

aOBacfer, valiant, 
brave, honest. 

©dtjen, to roll, 
remove. 

dart, tender, frail. 


Exebcise 124. 

Translate into English ; — 

1. (Snifc^utbigen mid^, mein J&err, e« tfl nic^t t)orfa^fi(^ 
gef(^e^cn, 2. SOBenn er eS abflcttl^ gct^an l^at, fo ifl er 
f(iiiein>egd gu entfc^uIHgen. 3. Obvgleic^ ®ie e6 nic^r mit 
91bfi(^t getl^an ^aben, fo if! eS toc^ flrafbar. 4. J&Atten ®te 
c0 vorfA^Ucb get^an, fo mu^ten ®ie fic^ fd^Amen. 5. T)en 
(SJefangenen |at man abjlc^tlic^ befreit. 6. iJicfer SJlann l|at 
nic^t abjic^tli^) btefe ©er^ogerung l^crbcigeffl^rt. 7. @o lange 
nod(i fotc^e SWAnner an let lei ®raatcl fte^en, fonnen 
mir an feine ©ejfevung lenfen. 8. ®o iangc icb fcinc ©efctAf* 
tigung l^abe, Tann td^ nic^t jufriclen fcin. ,9. ®o tange i^r 
ortlg fcil, foUt il^r aflel l^abcn, n?a« i(;r brnuc^t. 10. So 
lange lie iZBeU fle^t, l^at man feine folc^c ©el^auptung gcmai^t. 
11. Self) atbeite filr fo Unge lu franf biji. 12. 2Bit 
forgten fur feine ganjc SamlUc, fo lange er abmefenl mar. 13. 
®ie lonnen, fo lange ®ic mflnfc^cn, in meinem ^aufe mol^ncn. 
14. JDenn er fic^ nic^t fo lange auf^jAlt, fo fann er au(^ meine 
©riefe nic^t mel^r befommen. 15. !Diefer iWann arbeifet con 
9lnbruc^ lei !lagcl bil fiflt in lie 91ad|jt. 16. ©on je^t an 
ge^e ic^ alle Jlage oom Slue bil an len ©erg fiajievcn. 1 7. 
3c^ ^abe nun einen ©rief er^alten uni merle, fo ball ic^ fann, 
)u meinen Srcunlen reifen. 18. ©il jum jmanjigflen 3amiar 
merle ic^ olle meine ©efc^Afte geortnet ^aben. 19. I)a ^ 
icfjt angefommen bin, fo merle id{> mit i^m fitedfjen, fo ball id^j 
i^n fel^e. 20. Sill fie enllic^ famen, mar cl Slad^t gemorlen. 


Exebcise 125. 

Translate into German 

1. The books which I bought of you, you may 
charge to my account. 2. The conquerors made 
themselves merry at the expense of their enemies. 
3. As long as the man has employment, he may be 
contented. 4. As long as the world stands, the 
word of God will never vanish. 5i I will work for 
my friend as long as he is ill. 6. As long as the 
scholars are diligent, their teacher will praise them. 
7. You can remain with my family as long as you 
wish. 8, If you remain till I have finished these 


letters, you may take them to my friend. 9. From 
now we shall give more time to itudy. 10. The 
ship was exposed to the wind and waves. 11. From 
the break of day till late in the evening the town 
was exposed to the fire of the enemy. 12. The sun 
breaks forth between the clouds. 13. The Athen- 
ians declared none but Jupiter should henceforth 
reign in Athens. 14. As long as my heart approves 
of my conduct, the censure of the people shall give 
me no pain. 15. He has given to the last point in 
his spcciV especial importance. 16. They were 
amusing themselves at his expense, and he did not 
perceive it. 


KEY TO EXERCISES. 

Ex. 110. — 1. He who is careful in his youth, need not have 
cares in his old age. 2. Study thyself, not only in the society 
of strangers, hut also when thou art alone, that thou mayest 
know thyself, 8. He who docs not always study himself never 
acquires self-knowledge. 4. The ancient Germans used gener- 
ally to sacrifice to their gods in old groves of oak. 6. Good 
children take care of their parents in their old age. 6. My 
friends are ae.customed to drink water in the morning. 7. He 
takes rest morning and evening. 8. We arc accustomed to 
drink coffee instead of tea. 9. To take care of his health is 
his gi'eatest concern. 10. He is accustomed to work in the 
momlng, and read in the afternoon. 11. He who fosters idle- 
ness, fosters sin also. 12. Cherish virtue and not wickedness. 
l.S. Ho is not accustomed to rise before eight o’clock. 14. It 
is not the cusUnn to say in America as in Germany, “ I wish 
you a good appetite." 15. Man often troubles himself ab(*ut 
his subsistence more than is neces8ar>\ 1(5. The ant takes care 
of its food in the summer against the winter. 17. The German 
emperor, Maximilian I., took care to restore the internal tran- 
quillity of Germany directly on his accession to the government. 

Ex. 111. — 1. 97fl^mt ®u(b m Icnen in nselc^e glattc 
Savtc, befe ©clanfen uni ein falfc^cl >&crj l^abcn. 2. Ct forgt 
mc^r fur feinen ®cifl all fur feinen Jtorlcr 3. SfDir iflegcn, 
anflatt icl JTaffwl, ju trinfen. 4. JE)te @ricd;fn Iflegten 
febon lange ror Sbtifh ®e6urt ter JTunft uni 2Biffcnfcbaft. 5. 

iflcgt urn fec!)l Ubt aufpificben. 6. 3cb werle licfel ©ueb 
in 9l(bt nebmen, bil ®ic vricicrfommcn. 7. (5t pffegt feincr 
©cfunlbeit 8. ^abc 9l(^t auf licb, Jiieb^ ®efellf(baft, 

fonlern au(b menu lu allcin bifi. 9. <Sute itinicr geben 3lcbt 
auf lal, rral ibre ©Item i^nen fagen. 10. 2Bir muffen uni 
»or unfern 5cinlen in 2l(bt nebmen. 11. ®er ^amfier fergt 
im ©onimcr fur feine Sllabiung auf len SBintcr. 

Ex. 112. 1, Tliose who go walking too often, at last ac- 
custom themselves to idleness. 2. To take a walk half an hour 
after dinner is very conducive to health. 8. In Italy many 
drive out with mules. 4. One generally sees more gentlemen 
walking, than riding on horseback. 6. Ihe visitors (lit, guests 
under cure) at Wiesbaden often ride on mules upon the top of 
the Taunus mountains. 6. Journeys on foot are often more 
agreeable than in a coach or on horseback. 7. The Laplanders 
ride in sledges, and make use of reindeer instead of horses. 8. 
He scarcely took his eyes off his relations, whom he had not 
seen for so long a time, and rejoiced at their communications. 
9. Most of the officers have interceded with the general for this 
young soldier. 10. 1 applied to my friends in my troubles ; but 
wherever I turned, I saw only indifferent looks. 11. He stole 
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my watch and some other articles without my observing it. 
12. He who prides himself on his knowledge, thereby proves 
that he knows less than he boasts and wishes to make others 
believe. IS. I hofe you will not suppose I offended you pur- 
j)Osely. 14. God forbid ! I never did nor would believe anj^hing 
SQ bad of you. 15. I ht)pe you will not remain at home during 
this beautiful weather. 16. Oh, no I I have no inclmation to 
ai^end such a beautiful day within the four walls of my room. 
17. There are several who have applied for this oflacc, viz , the 
following. 18 I cannot help telling you that this treatment 
does not please me. 19. I cannot help thanking you very 
heartily. 20. When I wished to shoot at the wolf ray gun 
missed Ore. 

Ex. 113. — 1. (5r fonnte nic^t um^in, feinen flabcl au«» 
jufprccficn. 2. iBcma^rc un«, o •&err, use ^dnte. 3. 3c^ 
fonnte nic^t um^in, taf Unrec^t, tc^ etUtten ^atte, ju 

T)frgf6en. 4. Snkem er tiefel fagte, fanf er o^nmfle^tig meter. 
5. SSlie merten langfam nac^ tem $aife reiten. 6. <ric Jfontgtn 
ritt geflern foajieren. 7. Diefcc ffaufmami tl^ut grop nut 
fetnen Steic^t^umern. 8. ^et iRiaf*et reitet mit unglaubltc^er 
Sc^ncHe. 9. SOBenn tie alien JRittcr in ten Urteg ritten, fo 
tuaren i^re ?|}fctte ge^ianjert. 10. JfSnige iint Sutflen pflcgcn 
nut fec^« iferten fpajieren ju fasten. 11. cr ^Atte enf- 
fiie^en fonnen, oeifagten t^m fetne ifrdfte. 12. !Da4 <&o(j luivt 
jum fallen nermentet. 13. (^r ^at ten gro^ten ^l;etl feiner 
Sugent auf n«ffenf<^aftli<^c 'Stutien oermentet. 14. JHetfen 
turc^ tal di^eiut^al fint angene^met ju $up aid ju $fcrte. 
15. 3o§ann fd^rt feine tSc^Teflec turc^ ten 'IJarf fra^ieren, 
wA^rent i^r ‘ISater fpajieren leitet. 

Ex 114.— 1. The physician has advised me to go out as little 
as possible. 2. Emily works as little as possible, in order to 
preserve the delicacy of her hands. 8. Children should be un- 
employed as little as possible at any time. 4. He speaks so 
little, in order to excite no attention. 6. Ferdinand is now 
very little at home. 6, On my last Journey I hod very little “ 
luggage with me. 7. Will you have some meat? 8. Yes, but 
only very little. 9. There remains nothing else for him but to 
beg or to woik. 10. There remains nothing else; you must 
act now. 11. Of all his property, there remained nothing else 
for him but a spot of land. 12. Of all the flowers, this rose 
only remained. 18. Of the whole regiment, he only remained. 
14. I cannot get rid of these sorrowful thoughts. 16. In oixler 
to get rid of our false friends, we must lend them money. 16. 
Grant him his request, in order to get rid of him. 17. Now 
the sport commenced afresh. 18. The plaster of the wall 
breaks off. 19. When the war recommenced, he took the 
field with a great army. 20. The gun went off as he was 
going to take it 

Ex. 115. — 1. Der 9lrjt riet^ meiner Sc^meflcr, fo oicl aW 
ttiJgllc^ )U -^auff JU Meihen. 2. (Sin Scorer finite feine @<l^dler 
fo ttienig all m&glic^ un6efcl|lAftig'laffen. 3. Der IRetner fVrad|> 
mit grower sBegeifleiung, urn tie 2lufmerffam(eit feiner 3u^6rer 
JU flcigcrn. 4. Die meiflcn Melfenten ne^men fo toenig (SepArf 
all mogtii^ mit 6. SBoflett ®ie ^ipfel ^aben? 6. 3c!^ 
tanfe S^nen, mein ^err, i(p ^aBe ganj genug. 7. 9lugufl iH 
f<T&r oiel JU ^aufe, fearer !5nnen mir ju i^m gel^en. 8. (5l 
bleibt i^m nit^tl ilbrlg, all m feinem ®(^i(ffate ju untermeifen. 
9. (Si Hieb mir nic^tl Slnterel flbrtg, all »oc tem 5eiube gu 
ffie^en. 10. ©on all feiner Jjabe btlel nic^tl flbtig, all eln 
©arten. 11. 3c^ fann meinen Ck^nupfen nu^t lol metfcen. 


12. (SieivA^it pie 9itte Ptefel falftpen 8reunPel, Pann niirft 
tu ipn Id merPen. 13. SBet ^at Pen $uf Ptefd ab» 
gebroc^eu ? 14. Die Sl^agp bracp i^n ab, all fie Pal dimmer 
remigte. 15. 8riebri<^ Per (8iro$c jog an ter 'Spibf feiner 
2lrmee in pen iltieg. 16. Dal gemepr gmg lol, fonfl mfiePe er 
Pen •i^afen geftpnffien paben. 


GEOGRAPHY.— XX. 

ICOHtinuedj(V*omp. 62.] 

THE ifNITED STATES (continved). 

Divisions md Chief Towns. — The forty-nine divi- 
sions may be grouped as Atlantic or Eastern, Cen- 
tral, and Western or Cordilleran. The thirteen 
states which declared themselves independent in 
1 776 are marked with an asterisk, and the numbers 
in round brackets after the name of each division 
express its area in thousands of square miles. They 
range in size from Columbia, 70 square miles, 
Rhode Island, 1,260, Delaware, 2,060, and Connec- 
ticut, 5,000, or about the size of Yorkshire, to 
Maine (33), about that of Ireland, New York (49), 
about that of England, California (168), nearly 
equal to Spain, Texas (265), larger than Austria- 
Hungary, and Alaska (531). The Atlantic States 
fall into three groups, North, Middle, and South. 
The North or New England States are Maine, New 
Hampshire, Vermont, Massachusetts, Rhode Island, 
and Connecticut. In Maine (33), PortUmd has a 
fine harbour. In *Nbw Hampshibe (9), Concord is 
a railway centre ; as Sjlso ip *Veemont (9) is Btir- 
lington. In ^Massachusetts (8), Boston [362], on 
Mai^sachqsetts Bay, the centre of culture in the 
United States, has also a great trade. In the 
suburb of Cambridge is Harvard College, and in 
that of Cha/rlestonm is Bunker’s Hill, scene of the 
British defeat in 1776, Lowell^ on the River Mer- 
rimac, 25 miles inland, the American Manchester,” 
is the chief seat of cotton manufactures. Plymouth^ 
on Cape Cod Bay, the landing-place of the “ Pilgrim 
Fathers,” 1620. In *Rhode Island (1), Promdenoe 
[104] is a manufacturing town. In ^Connecticut 
(6), New Haven is the seat of Yale College. 

The Middle Atlantic States are New York, New 
Jersey, Pennsylvania, Delaware, and Maryland. In 
NewYobk (49), Alhcmy [80], on the River Hudson, is 
the capital. New York [1,671], on Manhattan 
Island, at the junction of the Hudson and East 
River, 200 miles south-west of Boston, 3,070 miles 
or 7 days from Liverpool, wfth an excellent har- 
bour, by position and climate the chief port, is the 
largest city in America and the third port in the 
world. BreoUyn [666], on Long Island, is now 
connected with New York by a bridge. Buffalo 
[155], on Lake Erie, has a great trade by water in 
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grain and timber. In ♦New Jeesky (7), Jersey 
City [120], on the west bank of the Hudson, is a 
suburb of New York. In ♦Pennsylvania (45), 
Philadelphia [1,040], on the River Delaware, 90 
miles south-west of New York, is the seoond city 
HI America. l ittsburg [156] and AUeyhoMy, at 
the junction of the Alleghany and Monongahela to 
form the Ohio, arc the centre of the coal, iron, and 
])etroleuni region. In ♦Dblawabb (2), Wilmington 
lias an arsenal. ^In Maryland (12), Baltimore 
[:132], on Chesapeake Bay, exports tobacco and 
cotton. 

The South Atlantic States are Virginia, 
Columbia, North and South Carolina, Georgia, and 
Florida. In ♦Virginia (42), Itichnumd, on the 
James River, the capital, exports tobacco. In the 
District of Columbia, Washington [147], on the 
Potomac, 3,850 miles from London, is in 7T 3' W. 
long., and 38° 52' N. lat. The chief buildings are 
the Capitol, where Congress meets, and the White 
Ilonse, the president’s residence. In *Nobth Car- 
olina (52) arc extensive pine-barrens. In ♦South 
(\\::0L1NA (30), Charleston exports cotton, as does 
{ Iso, in ♦Georgia (59), Savannah^ on the Savannah 
r.i\cr. Florida (58), ceded by Spain, is the 
j orthemmost state, swampy, exporting oranges. 

The Central States also fall into three groups, 
Ihose north of the Ohio River, those south of it, and 
1 hose west of the Mississippi. North of the Ohio are 
Ohio, Indiana, Illinois, Wisconsin, and Michigan. 
In Ohio (41), Cincinnati [255], on the Ohio, has a 
great pork trade. Clevelamd [ICO], on the south of 
Ijoke Erie, has iron and ship-building works. In 
1 NDIANA (36), indiemopolis is a railway centre. In 
Illinois (56), Chicago [503], at the south of Lake 
Tlichigan, 9 days from London, the largest grain 
market in the world, a railway centre, has grown in 
the last sixty years, with gre.at trade also in timber 
;.nd pork. In WISCONSIN (56), Milmauhee [115], on 
the west coast of Lake Michigan, has large corn, 
timber, and lead trade. In Michigan (59), De- 
troit [116], from its position between Lakes Huron 
and Erie and on the Canadian frontier, has a large 
trade. 

South orf the Ohio are West Virginia, Kentucky, 
Tennessee, Alabama, and Mississippi. In West 
Virginia (24) are no large towns. In Kentucky 
(40), Louisville [123], on the Ohio, is the centre of 
the tobacco trade, trading also in flour, pork, and 
hemp. In Tennessee (42), Memphis^ on the Mis- 
sissippi, has a large cotton trade. In Alabama 
(52), MolilCy at the mouth of the Alabama, exports 
c otton. In Mississippi (46), Vicksburg, on the 
Mississippi, has r, river traffic. 

West of the Mississippi are Minnesota, Iowa, 
Missouri, Arkansas, and Louisiana, In Minnesota 


(83), the contiguous towns of St, Paul and Mm- 
neapolis, at the head of the navigation of the Missis- 
sippi, have numerous flour mills. Qt IoWA(66),thc 
central town of Des Moines is the capital. In Mis- 
souri (69), St. Louis [350], a little below the con- 
fluence of the Missouri and Mississippi, at the lowest 
bridge over the Mississippi, 1,130 miles above New 
Orleans, is a depot for enormous river and railroad 
trade, having also iron manufacture.s. In Arkansas 
(53), Little Bock is the capital, chosen, as usual 
throughout the States, for its central position. In 
Louisiana (48), purchased, with much north- 
western territory, from France in 1803, K&m Orleam 
[21 6], on the delta of the Mississippi, is the chief 
cotton port in the States, also exporting sugar, 
tobacco, and corn. 

The Western States fall into four groups — those 
on the Great Plains, those on the slopes of the 
Rocky Mountains, those in the Great Basin, and 
those on the Pacific coast. On the Great Plains are 
Texas (265), the Indian Territory (64), Kansas 
(82), Nebraska (76), and South (75) and North 
Dakota (75), with no towns of much importance 
except Galveston, the Gulf port of Texas, and Omaha, 
in Nebraska, where the Missouri is bridged by the 
Union Pacific Rfiilroad. 

The Rocky Mountain States are Montana (146), 
Wyoming Territory (97), Colorado (104), and 
New Mexico Territory (122). In the north- 
west of Wyoming is the Yellomtone National Park, 
a large area with gjand mountain scenery, geysers, 
and extinct volcanoes. These are mining states, 
and Denver is the chief town of the silver district 
of Colorado, Semta Fe, of New Mexico. 

The Great Basin States are the Territories of 
Arizona (113), Utah (85), and Idaho (84), and 
tlie State of Nevada (110). These are largely 
desert, Arizona and Utah including the “ Painted 
Desert” crossed by the caflons of the Colorado, 
with brilliantly coloured rocks forming their sides. 
Of Utah, the Mormon territory, Salt Lake is the 
capital. Of Nevada, a silver-mining state, Virginia 
City, near the Comstock lode, is the chief town. 

The Pacific States are California (168), Oregon 
(96), Washington (69), and Alaska Terbitoby 
(531). In California, Sam, Fram/Asoo [233], 13 days 
from London, the terminus of the Union Pacific 
Railroad, on a grand natural harbour, land-locked, 
with an entrance, “ the Golden Gate,” a mile wide, 
has a large Chinese population, and trades with 
Japan, China, and Panama, exporting gold, wheat, 
wine, and fruits. Olympia, the capital of Wash- 
ington, is on Puget Sound, whence the timber of 
that state and of Oregon is exported. The fur-seals 
on the coast of Alaska are now carefully pre- 
served. 
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MEXICO. 

Physical Churacters, — Bounded on the north by 
ihe United States (California, Arizona, and New 
Mexico) ; oif the east by Texas and the Gulf of 
Mexico ; on the south by Guatemala and British 
Honduras ; and on the west by the Pacific ; Mexico 
{Estados tinidos dc Mexico) lies between 33'’ and 
15'’ N. lat. and between 87'’ and 117“ W. long, (being 
thus almost bisected by the Tropic of Cancer), and 
tapers .southward from a width of 1,(K)0 miles to 130 
at the isthmus of Tehuantepec. Its area is about 
750,000 square miles, six times that of the 
British Isles or between eight and nine times that 
of Great Britain. It has a coast-line of about 
4,200 miles on the Pacific and 1,600 miles on the 
Gulf; but the small inlets of Acapulco and San 
Bias on the former are almost the only safe har- 
bours. Mexico i.s mainly a vast table-land with a 
mean elevation of 7,000 to 8,000 feet, with its most 
abrupt slope on the east side but with lofty western 
scarps and cross ridges. The Sierra Madrc thus 
runs parallel with the west coast and has a mean 
elevation of 10,000 feet, the axial range of the 
peninsula of Lower California (3,000 feet) being 
parallel to it. The eastern scarj')s of the plateau 
are about 6,(X)0 feet high. About the parallel of 
10“ N. the Cordillera de Analmac runs almost east 
and west with several extinct and five quiescent 
volcanoes. Popocaitepetl (17,853 feet) is the highest 
of these, the others being Orizaba (17,176 feet), 
Colima (12,800 feet), Tx^xtla (9,708 feet), and 
JoTxdlo, upheaved in 1759 (4,000 feet). The vol- 
canic group of Rerillagigedu Islayids in the Pacific 
and the mountain 
axis of Cuba and 
Hayti to the east 
probably form part 
of one line of igne- 
ous upheaval. South 
of this line is the 
Tehuantepec isth- 
mus, where the 
Cordillera narrows 
to a single and dis- 
continuous chain, 
only 4,000 feet high ; 
and to the east and 
north-east extends 
the low-lying Y\(;Ca- 
tan Peninsula east 
of Campeche Bay^ 
ending in Capes 
Palmas and Catoohe. The rivers are mostly 
mountain torrents flowing in caftonsor “barrancas,” 
and, therefore, useless for irrigation, and even the 
^io Ora/nde del Norte, the largest, which forms the 


Texan frontier, is only navigable for a few miles 
above the port of Madamoros near its mouth. In 
the southern or AnahuaC plateau are extensive lakes, 
mostly containing carbonate of soda, but, probably 
from the reckless destruction of the forests, these 
liave been shrinking since the Spanish conquest 
(A.D. 1521). The northern part of Mexico is a 
continuation of the arid desert region of the United 
States ; and the Californian peninsula is subject 
to excessive droughts, though with a climate re- 
sembling that of Italy ; but within the tropics the 
climate depends mainly upon altitude. From sea- 
level to 3,000 feet extend the “ tierras calientes ” or 
hot lands, including most of Yucatan and Tehuan- 
tepec and the coast, with a temperature between 60“ 
and 1 lO'' F., humid and unhealthy, with extensive 
virgin forests. Maize, the staple food, here yields 
from two to four crops of from 200- to 400-fold 
within the year; sugar-cane, rice, indigo, cotton, 
tobacco, coffee, cocoa, vanilla, and bananas flourish ; 
and mahogany, rosewood, rubber, jalap, and sar- 
saparilla are produced. Between 3,000 and 8,000 
feet are the “ tierras templadas,” or temperate lands, 
with a temperature between 60“ and 86“ F., and 
above 8,000 feet the “ tierras frias ” or cold lands. 
Four of the peaks rise above the snow-line. The 
maguey or American aloe {Agave americana) is the 
characteristic crop of both these regions, in which 
irrigation is practised, its fermented juice yielding 
the national beverage “ pulque.” An allied species 
in Yucatan yields Sisal hemp, a valuable fibre. The 
fauna of Mexico is intermediate between that of 
North and South America, including bears, coyote, 

skunk, bison, bea- 
ver, rattle - snake, 
and mocking-bird, 
with monkeys, 
puma, jaguar, sloth, 
tapir, iguana, boa, 
scorpions, taran- 
tulas, parrots, and 
humming - birds. 
Geologically the 
country consists 
mainly of crystal- 
line rocks which 
are rich in metalli- 
ferous ores, especi- 
ally of silver. 

Population and 
Tndxistries. — Of 
the population of 
about ten millions, two-thirds are Indians and 
half-castes (“ mestizoes ”), the dominant minority 
being of Spanish descent. Cattle, fine horses, mules, 
and sheep are raised in vast numbers in the north ; 
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but in the south, agriculture, especially maize, sugar, 
coffee, tobacco, and cotton cultivation, and agri- 
cultural industries, especially sugar-refining, prevail. 


160,000 men, and the navy of seven gun-boats. 
The annual revenue is about six millions sterling ; 
the public debt about thirty-three millions. The 
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Pulque distilling is an important home industry 
Silver and gold form 70 per cent, of the exports, 
which amount to about eight millions sterling annu- 
ally, fibre, coffee, and hides ranking next in 
importance. There are valuable pearl fisheries in 
the Gulf of California. Vera CniZy on Campeche 
Bay, the chief port, trades with Liverpool, South- 
ampton, and the United States ; but trade with 
Great Britain seems to be declining. Acapulco, on 
the west coast, has a trade, in German hands, with 
Panama and San Francisco. Nearly 5,000 miles of 
railway are open, including lines from the capital 
to the Texan frontier, bringing it within six days’ 
journey of New York. A ship-railway 135 miles in 
length across the Tehuantepec isthmus is in pro- 
gress. 

Government, Education, etc. — Mexico, which 
before 1821 was the Spanish colony of New Spain, 
consists of twenty-seven confederate states, one 
territory (Lower California) and a small federal 
district including the capital. The republic is 
governed by a president, senate of fifty-two members, 
and supreme judiciary, elected by universal suffrage 
every four years, and lower house of 227 members, 
one for every 80,000 inhabitants, elected every two 
years. The army on a war footing consists of 


Catholic religion prevails, but there is no establish- 
ment, nor is any religious body allowed to possess 
land. Education is advancing, there being in all 
nearly 9,000 schools supported by public funds. 

Chi^ Tonme. — Hesdoo (330), on the southern 
plateau, at an altitude of 7,560 feet, in lat, 19® 26’ 
N. and long. 99® W., or about hours slow by 
Greenwich time, 173 miles from Vera Cruz, 290 from 
Acapulco, 863 from the Texas frontier, and about 
fifteen days’ journey from London, is a fine city with 
a magnificent cathedral. Vera Crm is its port. 

CENTRAL AMERICA. 

Originally forming one state under the Spanish 
crown, known as the kingdom of Guatemala, Central 
America since 1821 consists of five republics, be- 
sides the British territory of Belize or British 
Honduras (jee Vol. II., p. 242). Physically, this 
region resembles the lower and more southern 
portion of Mexico, having an unhealthy coast with 
a hot damp climate ; lofty mountains, though not 
of equal altitude with the Cordilleras of the two 
main continents ; numerous volcanoes and a great 
liability to earthquakes ; extensive mineral wealth ; 
and much virgin forest. Coffee, indigo, mahogany, 
cedar,” rubber, sugar, cotton, sarsaparilla, fustic, 
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and other dye-woods, oochineal, and tortoise-shell 
are among the chief exports. The population is 
about three-quarters Indian or Mestiso, the re- 
mainder SpanisS creoles. Guatbhala, the most 
northemly and most populous republic, extends 
across the isthmus from the (Mf qf HondAvroA to 
the Pacific. It drains mainly into the Gulf of 
Honduras by the rivers Montagua and Poloohic. 
Kew Qnatemala ( Chiatemala la Nema or Santiago 
de OwUeniala) (69) is the largest town in Central 
America. San Salvadob, the smallest of these 
republics, extends 170 miles along the Pacific 
coast and about 43 miles inland. San Balvador 
(17) is 6,700 miles, or 23 days, from London. 
Hondubas extends east and west, south of the 
Gulf of Honduras to Caj)e Oraoias a Dios at the 
mouth of the Diver Segovia, which divides it from 
Nicaragua, and touches the Pacific coast between 
that state and San Salvador. Tegucigalpa (12) is 
5,930 miles, or 18 days, from London. Nicaeagua, 
the largest of these republics, extends across the 
isthmus as it narrows, from the Segovia to the San 
Juan Diver, which drains Lake Nicvuragua and 
separates this state from Costa Rica. One of 
the proposed inter-oceanic canals utilises the San 
Juan from QreytoTon, at its mouth, to the lake. 
Managua (10) on the lake of the same name, 5,800 
miles, or 26 days, from London, is south of Leon 
(25) the former capital. Costa RlOA, the southern- 
most republic of Central America, is rich in minerals. 
San Jos4 (13), 5,687 miles, or, vid New York, 21 
days, from London, is central in position. 

WEST INDIES 

This group of islands has been briefly described 
in Vol. II., pp. 241-2, especially those islands which 
belong to Great Britain : Cuba, the largest island, 
and Puerto Rico, belonging to Spain, are described 
in Vol. III., p. 250 ; and the possessions of France, 
Holland, and Denmark in Vol. II., p. 371, and Vol. III., 
p. 62 and p. 185. San Domingo, the second largest 
of the islands, called Hispaniola by Columbus, lying 
between Cuba and Puerto Rico, contains 29,830 
square miles, with a population of 1,200,000. It is 
mountainous, reaching 8,600 feet, but the mountains 
are covered with dense forests of mahogany and 
other valuable timber, and are fertile almost to their 
summits, so that it was called the “Garden of 
the West Indies.” Coffee, logwood, fustic, coooa, 
cotton, tobacco, hides, sugar, honey, wax, mahogany, 
and tortoise-shell are the chief products. The 
natives are idle and ignorant negroes and mulattoes. 
The island is divided into two repuldios, Hayti and 
Dominica. HAm, the negro republic, formerly 
®^ch, oomprises about 10,000 square miles at the 
'^est end of the island, with a population of over 
81 
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half a million. Port-au-Prinoe (40), 22 days from 
London, is a good harbour. The Dominican Re- 
public, with an area of about 30,000 square miles, 
in the east of the island, and a popalaUon of half 
a million, mainly mulattoes, was Spanish until 1822. 
San Domingo (16), 4,600 miles from London, on the 
south coast, founded 1494, has a good harbour. 


CHEMISTRY.— VI. 

f Continued from p. 70. ) 
AMMONIA—CABBON : THE DIAMOND, OBAPHITE, 

chabooal, lampblack— cabbon monoxide— 

CABBON dioxide— HYDBOOABBONS— COAL GAS. 

Ammonia (NHj). — This colourless gas is usually 
obtained by gently heating a mixture of powdered 
sal ammoniac or ammonium chloride (lOd. per lb.) 
and quicklime, CaO — 

CaO + 2NH4CI = OaOla + 2NH3 + HjO 

Calcium oxide Ammonium Calcium - Ammonia 

or quicklime. chloride. chloride. g^. 

This operation can be performed on a small scale 
in a test-tube ; the pungent smell of the ammonia 
will be rapidly perceived ; its presence can also be 
detected by holding a piece of moistened red lit- 
mus paper at the mouth of the test-tube, when it 
will be turned blue. 

In addition to its pungent odour and its alkaline 
properties, ammonia is specially characterised by 
its enormous solubility in water ; one pint of water 
dissolves about 1,000 pints, or 125 gallons of ammonia 
gas. This solution is the ordinary liquor ammonice 
of the shops; the strongest solution is usually 
known as 880 ammonia, its specifle gravity being 
0*880 (water =1). 

As the gas is so extremely soluble, it cannot be 
collected over water, and must be collected over 
mercury, or by displacement. 

A little 880 ammonia (lOd. per lb.) is placed in a 
4 oz. flask (4d.) fitted with a cork and a straight piece 
of tube. The flask is most con- 
veniently supported by a wooden 
clamp {fee Fig. 22). Over the 
glass tube is inverted a perfectly 
dry gas cylinder. On gently 
heating the flask ammonia gas is 
evolved, and being lighter than 
air — sp. gr. NH8=V=®’^» ^ 

= 14*4 (H = 1) see page 1— 
the ammonia will displace the 
air, and in a few moments the 
cylinder will be filled with the 
gas. If a glass plate be slipped 
over the mouth of the cylinder, 
and the latter be placed rapidly mouth dewnwarda 
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in some water, on withdrawing the glass plate the 
water will rush up and dissolve the ammonia gas. 

Ammonia is a powerful alkali or base, and neu- 
tralises the strongest acids. If a piece of litmus 
paper be reddened by an acid, ammonia restores 
the blue colour immediately; the red spots pro- 
duced on black cloth by acids disappear instantly 
(nitric acid stains excepted) when treated with a 
solution of ammonia in water. A solution of am- 
monia in water is usually termed ammonium hydrate 
NH3 4- H,0=:NH4H0. 

Ammonia does not burn in air, but it does bum 
in pure oxygen ; when it is mixed with hydrogen 
or coal gas, the mixture bums in air forming nitric 
acid, water, etc. 

The composition of ammonia can be shown by 
placing a measured quantity of dry ammonia gas in 
a eudiometer (Fig. 18, p. 68), and passing a series of 
electric sparks, when the volume of the gas will be 
seen to increase and eventually to be doubled. 
Thus, if we start with 20 c.c. of NH3, we shall ob- 
tain 40 c.c. of N and H— in other words the am- 
monia is decomposed by the sparks into its elements. 
On page 1 it was stated that a molccvJc of a gas 
always occupies two volumes, so 

NH3 'S + m 

2 vols. 1 vol. + 3 vols. = 4 \ oN. 

A quantity of oxygen is now added—say 60 c.c., 
we shall then have 100 c.c. of N 4 H 4 0. A spark 
is passed through the eudiometer, an explosion 
takes place, and we have left 55 c.c. of N 4 O, all 
the H having disappeared with half its volume of 
oxygen. So that two-thirds of the diminution of 
volume will give us the hydrogen present. The 
diminution = 100 — 55 = 45, and | x 45 = 30 c.c., 
so that 20 vols. of NHj contain 30 c.c. of H and 
10 (40—30) c.c. of N, condensed to one-half. 

To sum up the properties of ammonia, ammonia 
is a colourless gas, with a very pungent odour ; 
it is extremely soluble in water; it is usually ob- 
tained by gently heating a mixture of ammonium 
chloride and quicklime ; it can also be formed by 
passing an electrical discharge through a mixture 
of nitrogen and hydrogen. 

The presence of an ammonium compound is 
usually detected by heating with caustic potash 
(KHO), when ammonia is evolved with its character- 
istic odour. The most delicate test for ammonia 
is, however, the Nessler test, which consists of a solu- 
tion of mercuric iodide (Hglj) in potassium iodide 
(KI), the mixture being made strongly alkaline 
with caustic potash (KHO). This test solution 
turns yellow or brown, with exceedingly minute 
traces of ammonia ; when large quantities are pre- 
sent, a reddish brown precipitate is formed. 


Amidogen, — This is another oompouna 01 nitrogen 
and hydrogen ; it has only recently been prepared ; 
its formula is (NH2)3, but little is known of its 
properties. It forms a hydrate, NHallO, hydroxy- 
lamine, which is a powerful reducing substance, and 
has been used in photography as a “ developer.” 

Ccurh&tt (C), at. weight =12. This element 
exists in three distinct forms, which are in many 
respects quite unlike each other, although they 
consist essentially of the same element (carbon), 
and when burnt in oxygen produce nothing but 
carbon dioxide. 

There are, in fact, three allotropic forms of carbon 
(j^e Vol. III., page 321) : the diamond, graphite, 
and the various non-crystalline or amorphous forms, 
charcoal, etc. 

Tlie dianumd is the heaviest of the three varieties ; 
it is three and a half times as heavy as water (sp. 
gr. 3*5) ; it is the hardest substance known ; it is 
found in India, Brazil, and of late years compara- 
tively large quantities have been discovered in 
South Africa. The weight of a diamond is always 
given in carats ; 1 carat = about 4 grains. A very 
fine diamond was exhibited in the Paris Exhibition 
in 1889, which, when found, is said to have weighed 
457 carats ; in its present state, cut and polished, it 
weighs 180 carats, and is worth about £40,000. 
The origin of the diamond is still involved in ob- 
scurity, and it has apparently not yet been prepared 
artificially. It is often found crystallised, and some 
of the crystals have curved faces. A comparatively 
small proportion of the total quantity of diamonds 
found are transparent enough to be worth polishing 
for gems. Diamond crystals are usually colourless 
or pale yellow, sometimes green, brown, blue, or 
even black. As the diamond is so hard, it can only 
be cut or polished by means of its own dust. A 
diamond is first shaped by careful splitting, or by 
rubbing two stones against each other, the facets 
are then cut by imbedding the stone in a mass 
of melted pewter, and pressing it on a rapidly 
revolving liorizontal iron wheel which is moistened 
with a mixture of diamond dust and oil. The value 
of the diamond for ornamental purposes is due to 
its splendid lustre, to its great refractive and 
dispersive power, by which white light is split up 
into its constituent colours, and lastly to its great 
hardness, which enable.s it to retain its polish un- 
scratched by ordinary dust. 

The natural crystals of the diamond are largely 
used for cutting glass. This property depends on 
the fact that the edges and faces of the crystals 
are often somewhat curved, so that we get a curved 
cutting edge (see Fig. 23) ; the same curved edge 
is seen on the hard steel wheel of the well known 
American “ glass cutter.” Any fragment of diamond 
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will scratch glass, but only these natural crystals 
make the peculiar scratch or “ cut ” which deter- 
mine with certainty the fracture of 
the glass. 

Diamonds which are useless as gems, 

** bort,” are broke-.’> up in a steel mortar, 
and the dust is valuable for cutting 
other gems and hard stones, such as 
transparent quartz or rock crystal (Si 02 ) 
used for the so-called “pebbles” for spectacles, 
etc. 

Oraphite^ Black-Lead, or Plumhago.—'lhis variety 
of carbon is not often found in crystals ; its specific 
gravity is 2*2; it occurs in Cumberland, Ceylon, 
etc., and in certain varieties of cast iron. It is very 
soft, so that it can be scratched by the nail with 
ease ; it is used for making pencils and for mixing 
with fireclay to form the plumbago crucibles, which 
last longer and are less liable to crack when heated 
than ordinary clay crucibles. Black-lead is also 
used for coating iron stoves as a protection against 
rust, and for giving a polish to the grains of gun- 
powder. Graphite conducts electricity slightly. 

Va/notLi Aimr phone Forms of Carhon . — Vegetahle 
Charcoal is made by heating wood out of contact 
with the air, as in charcoal burning. It has a great 
power of absorbing gases ; thus, one volume of char- 
coal absorbs 90 volumes of ammonia, 9 volumes of 
oxygen, etc. Probably in consequence of this power 
charcoal is very effective in oxidising and destroying 
putrid gases; thus, if a piece of putrid meat be 
placed under a layer of ordinary charcoal, no un- - 
pleasant odour will be perceived. Perforated trays 
of charcoal are thus sometimes used to cover the 
openings of sewers. 

Animal Charcoal is prepared by heating bones, 
dried blood, or certain varieties of seaweed ; it is 
very effective in taking the colour out of vegetable 
liquids. Thus, if ordinary brown vinegar be shaken 
up with animal charcoal, and the mixture be strained 
through a filter paper, white vinegar will be ob- 
tained. Enormous quantities are used in sugar 
refineries for depriving the raw sugar of its colour. 
The hot brown solution of crude sugar is slowly 
passed through a considerable layer of charcoal 
(“ char ”), and comes out as a perfectly colourless 
syrup. 

Lavmhlack . — This is obtained by burning resin, 
turpentine, etc., in a limited supply of air, and 
condensing the smoke in chambers Kned with 
canvas. 

Coke and Oas-Ca/rhon , — These forms are produced 
during the distillation of coal in gas-making; gas- 
carbon is a very hard compact variety, which has 
come into prominence owing to its use for electric 
lighting. 


Carbon at ordinary temperatures is a most in- 
destructible element ; it has never been fused, but, 
when heated in air, it bums, forming carbon 
dioxide. 

OXIDES OF CABBON. 

There are two oxides of carbon, carbon mon- 
oxide or carbonic oxide, and carbonic anhydride 
or carbon dioxide, which is often called carbonic 
acid. 

Carhon Monoxide (CO) — This colourless gas is 
usually obtained by heating crystals of oxalic acid 
with strong sulphuric acid. The sulphuric acid, 
which has a great aflSnity for water, deprives the 
oxalic acid of the elements contained in a mole- 
cule of water, and the oxalic acid is completely 
decomposed into carbon monoxide, carbon dioxide, 
and into water, which is absorbed by the strong 
sulphuric acid — 

HgCgOj = HjO -f CO -h COj 

Oxalic acid. 

This experiment can be performed in a small 
test-tube, if the mouth of the test-tube be 
loosely closed with the thumb ; when the effer- 
vescence begins, the CO can be lighted, and con- 
tinues to burn with a blue flame. In order to 
separate the CO from the COj, the two gases are 
passed through a Woulffe’s bottle containing a 
strong solution of caustic potash (KHO), see Fig. 
24, which absorbs the carbon dioxide, forming 
potassium carbonate and water— 

CO. -h 2KHO = KgCOa -f 

Pota88iuiu Fotaasium 

hydrate. carbonate. 

Carbon monoxide can also be prepared by heating 
formic acid (HaCOj) or potassium ferrocyanide 
(K 4 FeCgN 0 ), with strong sulphuric acid. It is also 
formed when carbon is burnt in a limited supply 
of air, or when carbon dioxide is passed over red- 
hot carbon ; the latter reaction can often be noticed 
in the winter time when large clear fires are 
frequent. The oxygen rushing in at the lower part 
of the grate combines with the red-hot carbon, and 
forms carbon dioxide. This is sucked through the 
centre of the fire, and is converted into carbon 
monoxide by the excess of red-hot carbon — 

C02 + C = 2C0. 

When this CO escapes at the top of the fire it bums 
with its characteristic blue flame, and again forms 
COj. 

If steam be passed through white-hot coke, a 
mixture of carbon monoxide and hydrogen is ob- 
tained, which is sometimes termed “ water-gas ” — 

C-fHjOrrCO-fHa. 
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Carboii monoxide is a colourless transparent gas 
which burns with a blue flame, forming carbon 
dioxide. It is very poi»onou 8 ^ and unites with the 
colouring matter of the red corpuscles of the blood, 
rendering them incapable of performing their ordi- 
nary functions — i.a., carrying oxygen from the 
lungs to the tissues, and carbonic acid from the 



tissues to the lungs. Charcoal fires, which produce 
much CO, are therefore particularly dangerous un- 
less the room is well ventilated. 

Carbonic oxide is a powerful reducing agent, ab- 
sorbing oxygen at a red heat. Thus, when passed 
over heated oxide of iron, it combines with the 
oxygen and forms metallic iron — 

FeO + CO =r CO 2 -f Fe 
Oxide of iron. 

Similarly, it reduces the oxides of copper, tin, lead, 
etc. 

Carbon Diomide or carbonic anhydride (COj), fre- 
quently but inaccurately termed carbonic acid. 
This colourless gas is most conveniently prepared 
by the action of dilute hydrochloric acid upon 
fragments of marble. 

The marble is introduced into a Woulffe’s bottle 
fitted up as in Fig. 5 (Vol. III., p. 322), and the dilute 
hydrochloric acid is poured down the funnel, when 
the marble dissolves with effervescence, owing to 
the escape of carboh dioxide 

CaCO, + 2H01 z= CaCl^ COg + HjO 

CRlcium ^bonatB Sydroohloric^ ^Calcium 

or marhle. acid. chloride. 

The carbon dioxide can be collected over water 
as usual ; it will be found to extinguish a lighted 
taper, and to be So heavy that it can be poured 
from one vessel to another. This forms a striking 
experiment ; if a night-light be placed at the bottom 
of a glass vessel, and a cylinder of CO, be poured 
into the vessel, the invisible gas as it falls wiU ex- 
tinguish the light (Fig. 2p). 

If some lime-water, Oa (HO)„ be dilated with its 
own volume of distilled water, and a current of 


carbon dioxide be bubbled through the mixture, 
the fluid at first becomes milky, owing to the 
formation a precipitate of 
calcium carl^nate, but if the 
current of CO, be continued, 
— the precipitate will gradually 

— ■ Fig. 26. dissolve, and the liquid will 

. again become clear in conse- 

Q quence of the soluble calcium 

bicarbonate H,Ca(CO ,)2 being 
formed temporary hardness, p. 6). 

Carbon dioxide is evolved whenever any ordinary 
acid is added to any carbonate. It is also formed 
in large quantities in lime-kilns, where chalk or 
limestone is heated to redness — 


CaCO, ==: CaO -f CO, 

Chalk. Quicklime. 

This sometimes leads to fatal accidents ; tramps 
attracted by the warmth take up their night's 
lodging close to the kiln, during their sleep the 
wind changes, and envelops them iq a current of 
CO 2 , which eventually proves fatal. 

Carbon dioxide often accumulates, in spite of the 
action of diffusion, in old wells, caverns, etc. Be- 
fore descending a well it is always advisable to 
let down a lighted candle ; if much CO, is present, 
the candle will be extinguished. 

The dreaded “choke-damp,” which is formed 
after an explosion of “ fire-damp ” in a coal-mine, 
consists to a large extent of CO,. 

One volume of water dissolves nearly two volumes 
of CO,; the quantity of CO, dissolved can be 
largely increased by pressure ; when the pressure is 
relieved the excess of gas escapes with efferves- 
cence. This is the cause of the effervescence of 
champagne, soda water, bottled beer, etc. The 
solution of CO, in water is faintly acid to blue 
litmus paper, and it is supposed that H,COs, the 
real carbonic acid, is formed — 

HjO-f COa = H2CO,. 

The reddened litmus paper regains its blue colour 
when dry. 

Carbon dioxide does not bum and does not sup- 
port ordinary combustion. If a piece of metallic 
potassium be heated in CO,, the potassium bums 
with a red light, forming potassium carbonate 
(KaCOj), depositing black carbon — 

300, + 4K = 2K,00,-i-C. 

An atmosphere of carbon dioxide is poisonous, 
but it acts simply by depriving the lungs of oxygen, 
(md kills in the same way as a rope tightly drawn 
round the throat. If, however, the quantity of 
oxygen be simultaneouBly increased soot to ni 0 in^ 
tain its normal jfrojfortion of 21 volumes in 100, 
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an animal can breathe without much discomfort 
in an atmosphere containing more than 10 per 
cent, of OO 9 . This at first sight seems to clash 
with the fact that a crowded room in which the 
atmosphere contains only 1 per cent, of OOj is 
highly injurious, and a great deal of nonsense has 
been written concerning ventilation as to the 
deadly nature of this 1 per cent, of CO 2 , etc., but 
the truth is that it is not the COj, but the organic 
matter which accompanies it, when the COj is 
expired from the human lungs, which renders the 
atmosphere of a crowded room unbearable. This 
is proved by the fact that pure air containing 1 
per cent, of COj can be breathed with but little 
discomfort ; so that the estimation of the CO 2 in a 
room is only valuable because it is, under ordinary 
circumstances, an accurate index of the noxious 
organic matter, whatever it may be, which ac- 
companies the COj in air expired from the lungs of 
human beings. 

Most of the “ extin cteurs ” and other domestic 
appliances for extinguishing fires contain some 
substance which readily evolves OO^. At high tem- 
peratures, 1,200 to 1,300° Cent., CO 2 is decomposed 
into CO and 0. 

CO 2 is converted into a liquid at a pressure of 
38*6 atmospheres at 0° Cent. Liquid CO 2 is occa- 
sionally found enclosed in certain minerals. The 
composition of CO 3 is ascertained by burning a 
weighed portion of pure carbon, as diamond, in a 
current of pure dry oxygen, and absorbing the COg 
formed in a weighed quantity of strong caustic 
potash solution (KHO) contained in a series of 
glass bulbs. The increase in weight of the caustic 
potash gives the COg; the loss of weight of the 
diamond gives the carbon, and the difference be- 
tween the two the oxygen. 

COMPOUNDS OP HYDBOGBN AND CARBON, OB 
HYDROCARBONS. 

There are numerous hydrocarbons ; for the pre- 
sent we shall only describe three of these bodies : 
Marsh Gas, Olefiant Gas, and Acetylene. 

Marsh Gas or light carburetted hydrogen, CH 4 . 
This colourless gas is prepared by heating in a tube 
of hard glass — i.e., hard to melt— a mixture of 
sodium acetate and caustic soda, NaHO — 

NaCgHsOa + NaHO = NagOOg -f CH 4 

Sodium acetate. Sodium hydrate. ^odhmT 

oarbonate. 

Marsh gas has no odour, and bums with a non- 
luminous flame, forming OOj and water— 

CH4-f 40 = 002-1- 2 H 2 O. 

It occurs in coal gas, in some coal-mines, enclosed 
in cavities in the coal, forming the much-dreaded 
“ fire-damp,” etc. 


Olefiamt Gas , — Ethylene or heAvy barburetted 
hydrogen, C 2 H 4 . This colourless gas can be pre- 
pared by heating one part of alcehol with four 
parts of strong sulphuric acid — 

CgHeO = C2H4 -p H^O 

Alcohol. Absorbed by the 

sulphuric acid. 

Olefiant gas bums with a luminous flame, form- 
ing COg and water. It exists to a small extent in 
coal gas. When mixed with chlorine and exposed 
to daylight, olefiant gas forms an oily fluid called 
Dutch liquid, C 2 H 4 CI 3 , hence the name “ olefiant ” 
or oil-making gas. When heated to a high tem- 
perature it splits up into marsh gas and carbon. 

AcetyleTie^C ^^^). — This colourless gas is produced 
whenever coal gas is burnt in an insufficient supply 
of air ; it has a very unpleasant 
odour; the simplest method of 
forming it is to bum a jet of air 
in coal gas. Ordinary combus- 
tion is simply the union of sub- 
stances containing carbon and 
hydrogen with oxygen, and the 
terms “ combustible ” and “ sup- 
porter of combustion,” owe their 
origin to the fact that we live 
in an atmosphere containing 
oxygen ; if we lived in an at- 
mosphere of marsh gas, oxygen 
would be called a combustible. 

A paraffin lamp-glass is closed 
‘ at either end with a cork, and 
the corks are fitted up as seen in Fig. 26. Coal gas 
streams in at the top, and passes out at the bottom 
by the tube A. Air is gently blown in through the 
tube B. The lower cork is taken out and the gas 
lighted, the current of air is turned on, and the cork 
gently replaced. The air bums with a bluish flame. 
The coal gas, as it issues from the tube A, has the 
disagreeable odour of acetylene. Acetylene burns 
with a smoky flame. It is rapidly absorbed by a 
solution of cuprous chloride, CugClg, to which am- 
monia has been added, a brick-red precipitate, 
C 4 CU 4 H 2 O, named acetylide of copper, being 
formed. 

Coal Gas . — When coal is heated to a red heat in 
retorts, four chief products are obtained : 1 . Coal gas, 
which is a mixture of many gases. 2. Coal tar. 3. 
Gas water, which contains much ammonia. 4. Coke. 

Purified coal gas contains in 100 volumes 

47*5 vols. of hydrogen, 

41*5 vols. of marsh gas. 

7*8 vols. of carbonic oxide 

with 3*0 vols. of olefiant gas, acetylene, and 
other hydrocarbons, which give to the gas its 
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illuminating power. Coal is heated to a bright red 
heat in retorts, the gas and vapours which are 
evolved are first cooled by passing up and down 
numerous vertical iron pipes freely exposed to the 
air (“ condensers ”), in order to condense the tar 
and gas water. The gas is then passed through a 
tower filled with wet coke (“scrubber”) which 
washes out all the ammonia; the coal gas now 
contains, in addition to the gases mentioned above, 
carbon dioxide, sulphuretted hydrogen (HgS), and 
other bodies containing sulphur ; it is next passed 
over trays filled with lime, or a mixture of oxide 
of iron and sawdust (“purifiers”), when the COo, 
HjS, etc., are to a great extent absorbed. The 
“gas lime” so produced has an exceedingly un- 
pleasant odour, and is thrown away or used for 
agricultural purposes. The oxide of iron absorbs 
the sulphur, forming ferric sulphide — 

Fe,0, + SHgS = Fe^Sa -f 3HoO 

Fenic oxide. Fei-ric sulphide. 

On exposure to the air the ferric sulphide is decom- 
posed by the oxygen, and ferric oxide, which can 
be used again, is formed, sulphur being set free — 

FgjSj 4“ 30 m Fe20g 4- 3S. 

The constituents of coal gas may be classified 
thus : — 

IlluminanU^ which give light when burnt, ole- 
fiant gas, acetylene, and a little benzol vapour 
(CgHg). These form but three per cent, of the 
gas. Diluents, hydrogen, marsh gas, and carbonic 
oxide, about 96 per cent. ; those give out much 
heat, but little light. ImjntrHies, ammonia and 
Anrious sulphur bodies. 


HISTOEIO SKETCHES, (JENERAL-I. 

THE PERSIAN POWER. 

The very remote history of Persia is involved in 
much obscurity. The country was most probably, 
in spite of semi-independence, attached to a neigh- 
bouring empire, and certainly in the year 900 b.o. 
we find it forming an integral part of the Assyrian 
dominions, and when these fell to pieces Persia did 
not become free, but was incorporated in the king- 
dom of Media. The union was not a happy one, and 
the Persians sought every opportunity to break it 
off. They found themselves in the position of thralls 
to men of a civilisation inferior to their own, bound 
down strictly to religious rules and observances 
with which they had no sympathy. Even when 
they had succeeded in inoculating the minds of 
their masters with their own religion, the magi, the 
priest-rulers of Media, took upon themselves the 
administration of the priestly duties, and asserted 


in the most tender places the right of the strongest 
to dominate. The religion of the Persians was that 
which their own prophet or philosopher Zoroaster 
had taught them more than a thouSand years before 
the birth of Christ. It had in the course of that 
time become corrupted ; upon a comparatively pure 
system all sorts of gross superstitions, borrowed 
from the nations with whom the Persians had to 
do, were engrafted, until the worship of the sun, 
moon, and stars became a leading feature of the 
religion. Fire, as symbolising the light of the 
world, was worshipped by the disciples of Zoroaster, 
who did not however omit, as their descendants 
did, the adoration of Him who was symbolised by 
the fire. 

Zoroaster was the first, we might also say the 
last, who endeavoured to reconcile in his creed the 
existence of moral and physical evil with the at- 
tributes of a beneficent Creator and Governor of the 
world. “ The first and original Being, in whom or 
by whom the universe exists, is denominated in the 
writings of Zoroaster, ‘ Time 7vlthout bounds.' . , . 
From either the blind or intelligent operation of 
this infinite Time, which bears a hear affinity 
with the clinos of the Greek.s, the two second- 
ary but active principles of the universe were 
from all eternity produced, Ormuzd and Ahriman, 
each of them possessed of the powers of creation, 
but each disposed, by his invariable nature, to 
exercise them with different designs. The principle 
of good is eternally absorbed in light ; the principle 
of evil eternally buried in darkness. The wise 
benevolence of Ormuzd formed man capable of 
virtue, and abundantly provided his fair habitation 
with the materials of happiness. By his vigilant 
providence, the motion of the planets, the order of 
the seasons, and the temperate mixture of the 
elements are preserved. But the malice of Ahriman 
has long pierced OrmuziVs eggs, or, in other words, 
has violated the harmony of his works. Since that 
fatal irruption, the most minute particles of good 
and evil are alternately intermingled and agitated 
together ; the rankest poisons spring up amidst the 
most salutary plants; deluges, earthquakes, and 
conflagrations attest the conflict of nature ; and the 
little world of man is perpetually shaken by sin and 
misfortune. While the rest of human kind are led 
away captive in the chains of their infernal enemy, 
the faithful Persian alone reserves his religious 
adoration for his friend and protector, Ormuzd, and 
fights under his banner of light in the full eonfidence 
that he shall in the last day share the glory of his 
triumph. At that decisive period, the enlightened 
wisdom of goodness will render the power of Ormuzd 
superior to the furious malice of his rival. Ahriman 
and his followers, disarmed and subdued, will sink 
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into thdlr native darkness ; and virtue will maintain 
the eternal peace and harmony of the universe.” 

The simplicity of the worship of the Persians is 
vouched for by Herodotus ; indeed, it seems to have 
impressed all who came in contact with it. “ That 
people,” says the Greek historian, “rejects the use of 
temples, of altars, and of statues ; and smiles at the 
folly of those nations who imagine that the gods are 
sprung from, or bear any affinity with, the human 
nature. The tops of the highest mountains are the 
places chosen for sacrifices. Hymns and prayers 
are the principal worship ; the supreme God, who 
fills the wide circle of the heaven, is the object to 
whom they are addressed.” 

The Median kingdom was not of long duration. 
Itself originally a province of the Assyrian empire, 
it shook off the foreign yoke when that empire 
collapsed, and sprang almost immediately into im- 
portance. Allied with the rising power of the 
Babylonians, it gave the finishing strokes to Assyrian 
existence, and included within its borders the 
smaller but still strong province of Persia. Not 
without the exercise of much cruelty, and the ex- 
hibition of a ferocity which betokened the barbarian, 
were the Persians subdued ; and it is probable that 
at no time was the country completely under sub- 
jection, unless it might be in the plains and low- 
lands, the warrior caste and the princes preserving 
in the highlands the spirit and even the form of 
independence. The Medes wore almost afraid — 
they had good reason to be so —of the acquisition 
they had made. They saw in the superior intellects 
iind greater knowledge of thdr subjects the signs 
of a power that might one day prove fatal to their 
rule, and they endeavoured by all the means at 
their disposal to conciliate them, though not till 
after they had made irreconcilable enemies of them. 
The Persians temporised, waited for their oppor- 
tunity, and never ceased, while yielding nominal 
allegiance to the Mede, to look forward to the day 
when the tables should be turned, and when the one 
pure religion and the one Aryan (nobler) race should 
be acknowledged as supreme. 

So powerful had they become, and so threatening 
had grown the position of external enemies in the 
time of Astyages (called Ahasuerus in the book of 
Daniel), who reigned in Media about 665 B.C., that 
the Medes thought it advisable to conciliate the 
Persians in every possible way. Astyages gave his 
daughter to be married to Cambyses, one of the 
chief of Persian princes, and a member of the royal 
house. The issue of this marriage was Cyrus, im- 
mortal in human history, and specially famous as 
the saviour of his country, the man who made the 
Medes exchange with the Persians the supremacy 
on the throne. This young man, seeing as he grew 


up the exact position of things, and over mindful 
of what his countrymen had suffered at Median 
hands in the old time, conceived the scheme of over- 
throwing the dynasty and of seating a Persian upon 
the throne of the two kingdoms. Though scarcely 
arrived at maturity, he went through the land, in- 
flaming the minds of the Persians by the re- 
membrance of ancient wrongs ; and making an 
opportunity, he unfurled his standard and marched 
against his grandfather Astyages, who was over- 
thrown and flung into prison. Cyaxares II., a 
kinsman of Cyrus, was seated on the throne, while 
Cyrus pursued both against the Medes and the 
Babylonians a series of brilliant conquests which 
made the Persian arms supreme in Asia. The 
Babylonian power he completely subverted, giving 
it the coup de grace when he captured the city 
of Babylon under circumstances which must be 
familiar to all readers of the Old Testament. “ Bel- 
shazzar the king made a great feast to a thousand 
of his lords, and drank wine before the thousand.” 
Relying on the enormous strength of the city walls 
and on the power of his army, contemptuous of the 
host of former subjects who had come to invade 
him, and careless in his supposed security, the 
Babylonian king took no military precaution to 
guard against the enemy that was encamped before 
his gates. Cyrus, recognising the great strength 
of the defences, gave them the go-by, unwilling to 
hurl his men to certain death when no advantage 
could be derived from the sacrifice. Whilst the 
Babylonians revelled and drank, whilst on their 
walls were appearing those dreadful and mysterious 
characters which none could decipher save the 
prophet of God, the Perso-Median troops were 
diverting the course of the river which ran through 
the city into a canal that had been dug for it, and 
which drained the river bed. Along the bed the 
men of Cyrus marched, and coming into the terror- 
.stricken city found no resistance worth speaking 
about. From point to point they went till they 
came to the royal palace, where Belshazzar was 
giving a dinner to a thousand of his lords. What 
happened there all must know. Even as the words 
of interpretation were being uttered by the prophet 
Daniel the Persian warriors rushed into the hall ; 
vain was the desperate resistance of the guards, 
useless the valour with which Belshazzar himself 
and his companions at the feast drew their swords 
and stood at bay. In a few minutes the place was 
won ; the prophecy, which even yet was discernible 
upon the wall, was dreadfully fulfilled; and the 
Babylonian kingdom, having been weighed in the 
balance and found wanting, was then and there 
given over to the Medes and Persians. The end 
had come. 
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** Crowolesi and •eeptnlosa Beltliazzar lay, 

A robe of purple round a form of clay.” 

CjTus, nnder the direction of hia uncle, Oyaxares 
II., who had accompanied the army, took militaxy 
possession of the famous city, and having made it 
as strong as possible went back to Persia, laden 
with the almost fabulous, wealth which successive 
Babylonian kings, notably Nebuchadnezzar, had 
accumulated. Cyaxares, anxious to secure the 
benefits of so fine a city, and glad of an opportunity 
which gave him, a Persian, the means of eradicating 
from the Median mind that there was any actual 
necessity for governing from their capital, moved 
the seat of his government to Babylon, a situation 
which also afforded a better base for those military 
operations which he contemplated against several 
other of the Eastern monarchies. Soon after 
this removal occurred the remarkable incident 
chronicled in the book of the prophet Daniel. The 
Persian king, called in the prophet’s writings Darius, 
a title common to all the Median princes, and 
meaning simply “ the king,” began to persecute the 
priesthood which he found in Babylon. The 
Persians, as the worshippers of one God, and as 
followers of the simple and pure faith of Zoroaster, 
were extremely averse to the complicated and de- 
grading superstitions which were common in all the 
countries around them. It had been the most 
galling part of their bondage to the Mede, that they 
liad to submit to the interference of a powerful 
priesthood, which dominated to the exclusion of all 
that was noble and admirable in the national mind, 
and which sought only to establish its own power 
at the expense of whatever else might come in its 
way. Cyrus and Cyaxares, for the latter now 
associated his nephew in the government which 
that nephew had originally handed over to him, 
never lost an opportunity of showing their contempt 
and hatred feu- professional priesthoods and for the 
superstitions they taught. In Babylon they found 
a superstition and a priesthood worse than those of 
the Median magi. They determined, both as a 
matter of policy and morals, to insult the power 
which held the people in awe, a power which, as 
they well knew, might at any time cause an in- 
surrectionary spirit to spring up among the people, 
and which from their hearts they despised as being 
based upon imposture, ignorance, and falsehood. 
Among the prisoners at Babylon was a man, one 
out of thousands, to whom the Persian princes were 
drawn at once by the force of a religious and 
intellectual sympathy, as well as by his personal 
merits. Daniel, the prophet of the one God, the 
man who had dared even Belshazzar's wrath in 
testifying against the wickedness of Babylon, and 
in asserting the only adorable Jehovah, was the 


man whom Cyaxares singled out to help him . in 
governing the new kingdom and in overthrowing 
the priesthood. The Persian an(| the Hebrew 
worshipped one God, though in different ways ; and 
though the latter deemed it essential to proper 
worship that the service of God should be splendid 
and served by an exclusive priesthood, while the 
former held simplicity of worship without the 
intervention of priests to be the more acceptable 
sacrifice, yet the conditions under which the two 
met in Babylon prevented any clashing in this 
regard. Daniel was an exile, a fugitive, singing 
the Lord’s song in a strange land, remote from 
Jerusalem, “ where God ought to be worshipped,” 
away from the possibility of partaking in those 
ceremonies and ritualistic performances which the 
Jews had been taught to look upon as so well- 
pleasing to God. Whatever he may have longed 
for, he could not at Babylon either celebrate or 
partake in any ceremonial of Jewish worship which 
might affront his new master. His prayers, his 
way of making his wants known to God, and his 
mode of worship, must have been as simple and 
unaffected as those of Cyrus himself. He was an 
alien, it is true ; but so were the Persian princes 
themselves aliens, not only among the Babylonians 
whom they had conquered, but also among the 
Medes by whose arms they had conquered. Herein 
was another bond of union. So Daniel was promoted 
to honour, apparently to the rank of grand vizier, 
in the Persian court. Cyrus was gone on military 
expeditions which took him to Egypt and to Syria ; 
Cyaxares ruled alone, with the help of such assist- 
ance as the Hebrew prophet gave. We may 
reasonably suppose that some popular outburst of 
feeling on account of the priesthood, some fanatical 
piece of enthusiasm of the priests themselves, led 
him in a moment of contemptuous anger to issue 
the famous decree that “whosoever shall ask a 
petition of any God or man for thirty days,” save of 
the king, should be cast into the den of lions. The 
sequel is well known ; the sorrow of Darius when 
he found where the punishment fell; the en- 
deavours he made “ till the going down of the sun 
to deliver him;” the envious insistence of the 
Median and Persian princes upon the law of the 
Medes and Persians which altereth not ; and how 
“the king commanded, and they brought Daniel, 
and cast him into the den of lions.” The religious 
sympathy between the king and his great subject, 
the common belief they had in the might and good- 
ness of a God who was King of kings and Lord of 
lords, was distinctly and clearly shown in the 
speech of Darius: “Thy God whom thou servest 
continually, he will deliver thee.” 

Soon after the delivery of Daniel from the lions’ 
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den, Cyaxaree, who was sixty-two yeaxs old at the 
time of the capture of Babylon, died, and was suc- 
ceeded in the sovereignty by Cyrus, b.c, 634. 
Cyrus, who h^ carried the Persian arms to the 


borders of Egypt, and but for the need of his 
army for refreshment might have done as his 
successors did to that country, devoted several 
years to consolidating at home the power he had 
won. Among the very first of his acts was tlie 
issue of a decree that the Jews whom Nebuchad- 
nezzar had brought into captivity should be free 
to return to their native land and to rebuild the 
walls of Jerusalem. This magnanimous act was due 
not only to gratitude for the help he had received 
from Daniel, but to an appreciation of the value 
which the Jewish civilisation had been to the half- 
barbarous people with which it had been so long 
in contact ; it was the generous act of a truly 
liberal mind, which coijd agree to forego the 
manifest advantages of the Jews’ presence out of 
deference to a belief that their compulsory residence 
in the land of their whilom conquerors was an op- 
pressive and undesirable thing. For seven years 
he ruled with much satisfaction to his people and 
with glory to himself, and is said then to liave been 
slain with a large number of his warriors in an 
expedition against the Scythians. 

Cambyses succeeding in the year B.c. 629, in- 
vaded Egypt, overran it, and, inheriting the 


rancour of Cyrus against sacerdotal castes, almost 
annihilated the Egyptian priesthood, at the same 
time that he restrained the priesthood in other 
parts of his dominions. Trying to penetrate too far 


into the African continent, he met with some 
grievous disasters, and returned home to find that, 
though he had put his own brother to death to 
prevent his being troublesome, there was a usurper 
in the field who claimed the crown. He died of an 
accidental wound from his own sword, and the 
usurper, a nominee of the magi and of the old 
Median pai-ty, was destroyed by the Persians, who 
raised Darius Hystaspes, one of their own nobles, 
to the throne. Darius carried out the old policy of 
C3TUS and Cyaxares so far as the home government 
was concerned, and crushed severely all attempts on 
the part of the Babylonians to regain their freedom. 
His foreign wars were carried on by himself in 
person, and were extended across the Danube into 
Scythia, where Cyrus had been killed, into Greece, 
and beyond the confines of India. It was the 
nascent period of the Greek dominion. Even on the 
return of Darius from his Scythian campaign, which 
nearly proved as fatal to himself as Cyrus* expedition 
into Scythia had been to him, the Greeks, under 
some of their ablest early generals, ventured to cross 
swords with him, and found, though defeated, that 
they had hope of learning from him how to conquer. 
The policy of the Greeks was to split up so ovGr- 
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shadowing a power as that wielded by the Persian 
king, and they used every opportunity of carrying 
out this policy. Wars frequent and bloody were 
the consequence, and the strength of Persia, crippled 
as it was by Miltiades at Marathon (b.c. 490), was 
gradually undermined. As the inferior civilisations 
had given way to the Persian, so that was now to 
give way to the superior civilisation of the Greeks. 
Prodigious as the efforts of Xerxes, the successor of 
Darius, were, enormous as were the cost and equip- 
ment of his fleets and armies, they failed to make an 
impression upon the rock-founded states of Greece. 
Xerxes himself, after collecting such armies as had 
never before been heard of, after throe years 
spent in preparations against the inevitable, re- 
turned home covered with disgrace ; and the army 
he had left to cover his retreat, and to make a 
show of military dignity in retiring, was completely 
destroyed at the battle of Plataja. 

From that time the Persian power declined. 
Artaxerxes, the successor of Xerxes, who was mur- 
dered by his guards, for a few years revived the 
fading splendour of the empire ; but he likewise in 
the end passed under the waters of adversity, and 
was compelled to sign treaties which Cyrus would 
not have touched with the tip of his sword. An- 
other hundred years of fitful existence, and then the 
end came. Alexander of Macedon, gathering the 
reins of all Greek government into his own hands, 
was the incarnation of all that was strongest and 
wisest in the counsels of nations. At Issus and Arbela 
he completed the work which Miltiades began ; and 
three hundred and thirty years before Christ, the 
Persian power, which had been all but universal, 
was laid low by those who in turn succumbed to 
the Latin race they once affected to dospi.se. 

See :'-^Camll’s Universal Historif. 


LATIN.— XXI. 

[CoiUinued from j). 79.] 

ORDER OF WORDS AND CLAUSES. 

§ 12. It is at once apparent that a language which, 
like English, has lost almost all inflections, lias also 
lost for the most part that liberty in the arrange- 
ment of the words composing the sentence which 
belongs to all inflectional languages. 

It is obliged to adopt a much n>ore rigidly fixed 
order, inasmuch as the place which a particular 
word occupies in the sentence is usually, if not 
always, the only indication that can be given of 
the place which it occupies in the thought of the 
speaker or writer in relation to each other word in 
the sentence. For Instance, it is only possible to 
distinguish by the order in which they are expressed 
two such important elements in the thought as the 


subject and object. It is essential that each should 
occupy the particular place which custom has as- 
signed it. Reverse the order and you reverse the 
thought. * 

But in an inflected language it is logically pos- 
sible for all the main elements of the sentence to 
occupy any place in the sentence, to be arranged 
in any order. The inflections show immediately 
what is the logical place— the place in the thought 
of the writer— that belongs to each of them in 
relation to all the others. 

It is the form of the word, and not its f?09ition 
in the sentence, that defines its meaning. 

For instance, in order to express in English the 
thought, “ Brutus killed CflBsar,** we must use that 
and no other order of the words. But Latin is 
enabled to mark by inflections the logical relations 
of the words, and can write either Brutvs occidit 
Caesareviy or Caesarem occidit Brutus^ or Occidit 
BrutxLS Caesarerti ; in short, can place the words in 
any order. 

Indeed, there are only a very few words in Latin 
which are in any way confined to or excluded from 
particular places in the sentence. Of such are : 

{a) Those which itmalhj stand first : viz. — 

(1) Conjunctions (Co-ordinate and Sub-ordinate). 

(2) Relative Pronouns. 

(3) Interrogative Pronouns and Adverbs ; 

(b) Those which usualli/ do not stand first: viz. — 

(1) Enclitics and Indefinite Pronouns. 

(2) Vero, auteoiy cnim^ iffitur (usually second) ; and 
quoqxie, quidem, tamen (which follow the word they 
emphasise). 

[Even of these, all under {a) may be forced to 
yield precedence to some particularly emphatic 
word.] 

With these exceptions Latin enjoys complete 
freedom of choice in the matter of order. 

But it must not bo thought that this liberty 
•makes the writing of Latin easier, and that the 
choice is a matter of indifference. 

On the contrary, as we have already noticed, it 
is just by the order of the words in a sentence that 
Latin succeeds in producing its most emphatic and 
vivid and simple effects. If we would write Latin, 
we must carefully and closely observe the manner 
in which the best Latin writers build up their 
sentences, until we are able to feel the force of the 
order of every word. It is mainly a matter of 
feeling. But that is only to be acquired by most 
of us after we have read and re-read a good deal of 
the best Latin, and meanwhile there are a number 
of general rules that can be laid down for our 
guidance. We need only note for the most part 
variations from the usage of English. 

(i.) First and most important of all rules, we 
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most always remember to reserve for the end of 
the sentence some word which is essential to the 
completion of the sense. It must not be possible 
for us to stop in the middle of the sentence under 
the impression that there is nothing more to come, 
that the sentence is finished. We must always be 
kept waiting till the very end for some impoilant 
word, without which the sense would be incom- 
plete. Of course the effect of this is by no means 
to give us the sensation of being kept waiting, 
and so of the sentence “ dragging.” Rather, we 
are hurried along to the end, and our attention is 
more fully sustained ; so that, though the arrange- 
ment seems to us somewhat artificial, its general 
effect is forcible and vivid. 

(ii.) The next chief general rule to be observed 
is to place in close proximity the words which arc 
mo.st closely related in logical connection. 

In considering the structure of the sen! once 
§ 7), we saw how the shortest form of a simple 
sentence containing a subject, a verb, a direct ob- 
ject, and an indirect object could be expanded by 
the addition of qualifying words and phrases to 
each of these elements of the sentence. In a Latin 
sentence all such quiilifying additions— whether, as 
in a simple sentence, they remain as adjectival or 
adverbial epithets, or, as in a compound sentence, 
assume the form of subordinate adjectival or ad- 
verbial clauses— must be placed in immediate 
proximity to the words which they qualify. It is 
needless to point out how much additional clear- 
ness Latin gains by the observance of this logical 
order. 

(iii.) The emphatic positions in the sentence arc 
the beginning, which rouses attention to what is to 
follow, or marks its connection with what has pre- 
ceded, and the end, which, as we have noticed, 
must be reached before the sense is completed. 
The first and the last place retains each its re- 
spective importance and emphasis alike in the 
whole sentence, and in each subordinate clause 
of which it is compounded. 

§ 13. These three general principles being pre- 
mised, we may sum up the chief points to be ob- 
served in the order of words in a Latin sentence 
(where it differs from English) as follows : — 

1. The Finite Verb generally stands last (and 
therefore all oblique cases ♦ of nouns and pronouns, 
^verbs, and adverbial phrases, precede the verb 
with which they are connected). 

2. Adjegtives and adjectival phrases (such as the 
Genitive of a noun) generally follow the noun wliich 
they qualify. 

But adjectives of Number and Quantity, and some 

* The direct object Ih usually placed nearest to the verb— 
that is, after the indirect object. 


demonstrative pronouns— tf.y., k%c-~-pTecede as in 
English. 

3. In cumulative phrases— that is, phrases in 
which a number of ideas are “ heaped ” together 
around one main idea to further define it, these 
additional complementarj" ideas are worked up, if 
possible, into the middle of the main phrase, the 
most important word in which is reserved for the 
last place — c.g,^ in a phrase composed of a noun 
and an adjective (or its equivalent), and other com- 
plementary words, the usual order is Adjective, 
Complements, Noun : e.fj.— 

Groat bodily pain. 

Ingens corporis dolor. 

Extraonlinary courage in the midst of danger. 

Mira in mediis i>ericuliH virtus. 

With the applause of all wise men in all parts of the world. 

Cum omnium omnibus in terris sa}>lentium lavore. 

Such is the natural, or at all events, the normal 
order of the different component parts of the sent- 
ence. Any dep.nrture from fliis order attracts 
particular attention to the words thus detached 
from their ntitural position. And so we have ready 
to hand an easy means of emphasising any word or 
phrase we wish to emphasise, and of producing 
.slight differences of meaning by slight changes of 
order. We have, that is to say, in this power of 
varying the order (itself largely, as we have seen, 
the result of inflections), an instrument for ringing 
changes of meaning which can only be expressed 
in English by more or less roundabout devices. 

To take a simple instance : The GauU took Rome 
would generally be in Latin GalU Romam cepenmt. 

But out of the same Latin words we can get the 
following differences of meaning : — 

It vxts the Gauls that took Rome. Romam rcpeiunt Galli. 

It was Rotn^ that the Gauls took, Romavi Galli ce|>erunt. 

The Gauls actually took Rome. Ceperunt Galli Romam. 

Similarly, for instance, by placing arljeotival or 
adverbial phrases at the beginning or end of the 
clause, we make them specially prominent and em- 
phatic : e.ff . — 

Acternam nascimur iii vltam. 

We are born to life eternal. 

Pucrum verbemvit rrudeliter. 

He beat the boy pitilessly. 

Cai)ta est Troja caim Ileknae. 

It was for the sake of Helen that Troy was taken. 

Regnavit ilia qvinqiiaginta annos. 

Fifty years she has roignod. 

§ 14. The following exerci.se will give the student 
an opportunity of practically applying these rules. 
Before beginning it, he should also carefully read 
over again the sections dealing with the most 
characteristic differences between English and 
Latin, and the special modes in which the latter 
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attains its special clearness and precision (simple, 
direct, personal, concrete) : — 

Claudius, after receiving this intelligence, set out 
for Rome at once. I shall be delighted to come 
with you to-morrow, if you ask me to dinner. 
Those two famous liberators of their country died 
on the same night. A fierce battle was begun, 
attended by heavy losses on both sides. A whole 
winter’s complete rest made them ready to endure 
everything afresh {ad with the gerundive). As the 
barbarians now displayed less energy in their at- 
tacks, a junction of the forces was effected on the 
following day, and the pass was left behind, not 
without bloodshed, but with more loss of horses 
than of men. A Roman citizen has no fear. We 
have no other hope of safety. It is said that he 
often displayed real magnanimity towards his op- 
ponents. He not only killed the men he had con- 
quered, but also seized their land, which had been 
already laid waste with fire and sword. Two trusty 
slaves were sent to Agrippa with a letter. This 
opinion was expressed by Cicero during his consul- 
ship, but before he held office he used to act quite 
differently. Augustus himself was almost inconsol- 
able after the loss of Marcellus. They are sending 
Drusus to Africa with a general promise of pardon. 


We have noticed how, in a connected piece of 
narrative, English prefers a number of short co- 
ordinate sentences, while Latin builds up the whole 
into one compound sentence with subordinate 
clauses arranged in logical order. If our English 
sentences are not really independent of one another 
in thought, we must find out the main idea con- 
veyed in them, and express that as the principal 
sentence, and build up the accessory ideas around 
it. The following passage should be dealt with in 
this way. The main idea to be conveyed is that 
Hanno remained with the enemy : — - 
Hanno thought that he would effect something 
by entreaties. So without letting the Carthagi- 
nians know, he crossed over to Flaminius in the 
night. His tears, however, effected nothing, and 
harsh conditions of peace were offered, as might 
have been expected from {ut aib . .) an angry foe 
in the hour of his triumph. So he gave up his 
pleading, and remained with the enemy transformed 
from an ambassador into a deserter. 


USB OF THE MOODS. 

§ 15. In some of the examples already given in 
these lessons, we have been obliged to make some 
use of all the moods of Latin. We must now en- 
deavour to distinguish carefully between the usages 
of each. 

The Indicative need not delay us long. It is 


the mood which is used, alike in principal and in 
subordinate sentences, whenever we wish simply to 
make a direct statement, without adding to it any 
thought of our own, or of anyone else’s about it. 
We simply narrate the occurrence, or the fact, or 
the thought, as such ; we do not (unless, indeed, 
we are speaking of ourselves) vouch for or qualify 
it in any way. 

The Imperative similarly expresses direct com- 
mand, and needs no comment. It is, however, but 
little used in Latin, ihejtmive mbjunctive or some 
periphrasis usually taking its place. 

The Infinitive, in most of its usages, is rather 
to be classed with nouns than with verbs. We 
need only here note its employment to express in 
Oratio Ohliqua the principal verbs of Oratio Recta, 
whether these principal verbs were in the indica- 
tive (as usual), or in the subjunctive (as, the 
apodosis of some conditional sentences) ; while the 
nominative or subject of Oratio Recta becomes the 
accusative (with the infinitive) in Oratio Ohliqua. 

The Subjunctive, however, especially as being 
a mood almost unknown to modem English, re- 
quires particular attention on the part of every 
student of Latin. It has been ti uly said that an 
intelligent and correct use of this mood is one of 
the best tests of knowledge of Latin syntax. 

The name of the mood would imply that it was 
only used in subordinate clauses, subjoined toother 
more independent sentences. But though it is 
perhaps most generally found in such dependent 
clauses, it has no exclusive possession of them (the 
indicative being used in many kinds of subordinate 
clause), and is also frequently used as an inde- 
pendent mood in principal sentences of all kinds — 
statement, question, and petition—with the pecu- 
liar shades of meaning which we can express as 
follows : — 

SUBJUNCTIVE IN PRINCIPAL SENTENCES. 

§ 1(5. (i.) Statement {Potential Subjunctive').— ■ 
The subjunctive differs from the indicative in mak- 
ing the statement less directly and bluntly, with a 
certain manner of hesitation and uncertainty. It is 
thus used mostly with the first person, or with the in- 
definite second and third persons (“ you ” and “ some- 
one ” not particularising individuals, but meaning 
“anyone”), and represents the English “may,” 
“ might,” “ would,” “ could,” “ should ” : e.q. — 

J could wish it were so. 

Vehm haec ita esse. 

You would have believed he was mack 
Crederes ernn dementem 
Perhaps someone may say. 

Dicai (or dixerit) aliquis (ocuiuispiam). 

(ii.) Question {Deliberative Suhj'imctive'). — 
Similarly the subjunctive asks a question with some 
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degree of doabt, astonishment, or perplexity. It is 
often simply a more colpuzless — less vivid and less 
direct— expression for the future, indicative. And 
it may be 2oted that such questions are for the 
most part what are called rhetorical questions, 
not asking for information nor requiring an answer, 
but serving as a device to attract attention : — 

What ami to <uk for ? 

Quid podcam f 

Who ioould have dared to say this? 

Quis hoc dlcere auderet (or ausue fuieset) * 

Who woxdd do so? 

Quis haec faciaX f 

What answer you to give ? 

Quid responderes f 

(iii.) Petition (Optative or Jussive Subjunctive). 
— The subjunctive is also the regular mood for 
expressing a wish (often with utinam prefixed), a 
command, or an exhortation. 

The negative of such petitions is expressed by ne : 

___ forbid! 

Di omen avertant! 

May we die at home 1 

Uthiam domi moriamur! 

Let him not go out 

Ne ixecU. 

Do not say this or that 

No dixerie hoc neve illud. 

1 wisii 1 had been safe in Rome 1 

Utinam Romae salvus essem (or fuimm ) ! 

§ 17. The following exercise contains examples of 
cases in which the independent subjunctive should 
be used to express the English indicative, and also 
some instances in which English uses the sub> 
junctive (or potential) mood, and Latin the indic- 
ative (e.g.^ using the modal verbs possum, debeo, 
etc., with the infinitive).* 

What is to become of me? What ought I to 
have said? I would not venture to do such a 
thing. I wish I had never been bom. I could have 
wished for nothing better. What is he to believe 
about his brother ? What will you believe next ? 
It would be tedious to tell you everything. It 
would have been better to have said so at once. 
Whoever he be, they should not have accused him 
in his absence. He-mig^it have easily escaped, but 
he would not make the attempt. Would you dare 
do such a foolish thing ? May I never reach old 
^e 1 You would think that a strange wish. I may 
assert that that is a false <pinion of yours. Let 
not the enemy devastate the whole of Greece.. Do 
not blame anyone for your own mistakes. Am I 
to suffer thus in my* old age? Could he not have 
shown mercy in t^ hour of hi|s triumph to the 
friend of his boyhood 7 

' * Of. § 6 sofra ts to therjweoiiioniUuii narks the Lsitia:tBe 
ofteuses. 


KEY TO EXERCISE (p. 76). 

Se ilium in summo monte oocisurum (esse) miuatus Mt. 
Litteras a to aooipere Jamdudum cupiniua. Dlc|tur insula 
capta ilium niagiio dolore atfsoisse. Domum ens redibo. 
Tres muri urbem turn firmabont Imprudeus id fecliae viaus 
est. Aperte adulantem nemo non odit. Laetiis hoc dicani, si 
tu solus recusabis. Puero ill! vitain beatam parare multo 
facilius fUit patria Oaput Hbens obtull consul. Virum 
fortissiinmn me fuisse omnium judicio constat. Bed beneftcii 
mei immemores omnes fiierunt. Novam hominum geiitem 
petam, qui viros fortes patriaeque studiosos adhuo hilhnttur. 
Jam absentem me desidexabunt ; sed, ubi gratos aniioonim 
animos ex|)ertu8 ero non me in niedios iiividos malevolosque 
rursus conferam. Tradunt post Giceronem mortuum noininem 
oratorem summum apud homines exstitisse. 


KEY TO TRANSLATION FROM PLINY (p. 78). 

When the evening began to approach, he orders (a couch) to 
be arranged for him In the front part of the house, he asks for 
writing-tablets, a pen, and a lamp ; he sends all his household 
to the inner parts (of the building), and devotes hinlself, (with) 

tho '' .... ^ .... 

niei 

less fears. At the beginning there was (only) the silence of 
night, as there is everywhere ; after that iron is rattled, chains 
aie moved. He did not lift his eyes, did not put down his i>en, 
but strengthened his resolution t theh^the noise increased, came 
nearer also, and was heard as if already on the threshold, now 
as if within the threshold; h,e looked back, sees and recognises 
the form he had been told about. (The ghost) stood ,and 
beckoned with his finger, as if he were calling ; he, on the 
offber hand, signed with his hand (to it) to wait a little, and 
again applied himself to his tablets and pen. The ghost 
rattled his chains over the head of the writer ; he Ipoks bajck 
again, and sees it beckoning in the same way as before ; he, 
without delay, takes up the lamp and follows it The ghost 
went at a slow pace, as if burdened with chains ; after it had 
turned into the eoui% of the house, it suddenly sank (into the 
earth), and left its oompanion ; he, left alone, places grass and 
leaves that he plucked to mark the spot. Next day he visited 
the magistrates, and tells th^m to have that spot dug up. 
Bdii'ek are discovered IhsOrted and enveloped in chains, and 
the body, which had been rotted by time and the soil, had left 
the bones bare and eaten away by the chains; they ore 
collected and buried at the state expense. Henceforth the 
house was freed from the spirit duly laid to rest 


HYDRAULICS.— I. 

INTRODUCTION. 

T^b term Dynmiics embraces, the whole subject of 
the application of Force to Matter^ and is usually 
divided into two branches. The scieppe of the 
bal£^cing of forces is called Statics, and thp sub- 
ject which treats of forces acting on matter so as 
to produce motion or change of motion, is called 
Kj^jes. Hence Hy^ra/^ics, which is the term 
generally applied to the behaviou;:, of Water under 
the action of forces, whether thew forces produce 
re^t, or mption» is, divided into Hydrostatics 
Pyf^cikinetics, 

i;he general) heeding iRcJbajjj ng 

thf stujdy of hfewtoq’s laws, .of 
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application to fluids, is also naturally divided into 
Hydrostatics and Pneumatics, according as these 
laws of motion are applied to the two kinds of 
Fluids — namely, Liquids and Gases. 

PBOPBBTIBS OF FLUIDS. 

Solid amd Fluid Bodies. 

Every person is familiar with the fact that a 
iolid body, such as a lump of stone or iron, has a 
definite shape, and offers permanent resistance to 
change of form. On the other hand, b. fluids such 
as water, cannot be said to possess any definite 
shape, except that of any vessel into which it is 
poured, and it may be easily changed in form by 
the application of slight force, since the particles 
move freely amongst one another and cannot offer 
any frictional resistance to such sliding. In short, 
a solid has rigidity or resistance to change of form, 
whilst a fluid has no unyielding rigidity. 

Fhm of Metals. 

Malleable and ductile metals, such as steel, 
copper, tin, and lead, may be made to flow, without 
being melted, and without loss of their strength, 
when sufficient stress is gradually applied to them. 
Hardened steel can be drawn out through a die 
into pianoforte wire, or spread out like dough 
under a roller, and its elastic strength may be even 
improved thereby. Copper can be beaten out into 
any desired shape, or squirted through a hole like 
macaroni when subjected to great pressure. It can 
also be drawn out into extremely fine wire. As a 
rule, the harder the metal the more slowly must 
these operations be performed so as not to injure 
its strength. This flowing of metals is very different 
from the flowing of a fluid, such as sealing-wax, 
pitch, tar, and honey. 

Viscosity, 

Pitch is a rigid-looking, black, bituminous mat- 
erial, which splinters when hammered, and yet 
under the action of its own weight it flows very 
slowly like a liquid. If a lot of pitch blocks, some- 
what resembling coal, be thrown up in a heap, it 
will be found after a few days to have flattened 
down into one mass, and will continue spreading 
out into the containing vessel or room, just like a 
liquid, until it finds lateral support. Again, a long 
stick of sealing-wax supported only at its ends 
slowly bends down and flows under the action of its 
own weight. Liquids such as tar and honey also 
oppose considerable resistance to a sudden change 
of form produced by a spoon or knife moving 
through them, and are said to be viscous. Water 
also possesses this property, though to a much less 
degree, since it yields more readily than any of 
the above substances to slight stresses tending to 


.make it change its form. In fact all real fluids 
possess a yielding rigidity^ which though incapable 
of preventing change of form, offejrs resistance 
while the change is being produced. This yielding 
rigidity is called viscosity or viscidity. 

It diminishes with the relative motion of the 
different parts of a fluid, and is found to be directly 
proportional to the rate of change of form. This 
viscous resistance to motion must be distinguished 
in the first place from the resistance to change of 
form offered by a ductile metal, because the latter 
does not vary in the same way with the quickness 
or slowness of such change. The resistance in a 
metal does not vanish for very slow changes of 
form, and is not exceedingly great for very quick 
changes of form. Thus bronze brackets with 
straight edgesy and having objects lying on the 
top of them, discovered in Pompeii, have not been 
altered or changed in shape after many years, 
notwithstanding the constant pressure to which 
they have been subjected. In the second place, 
fluid viscidity is different from the resistance to 
change of motion of a mass, as a whole, possessed 
by fluids in common with all bodies. The latter is 
simply the resistance which any body offers to 
being suddenly and rapidly set in motion. On ac- 
count of this resistance, a cannon-ball fired at sea 
rebounds from the water, whilst, on the other hand, 
the constant frictional resistance experienced by the 
skin of a ship in its passage through the water at a 
uniform velocity is mainly due to viscosity. 

Measv/revient of Visoosity. 

The relative viscosities of different fluids, as air. 
water, and oil, may be measured by the effect 
which the frictional resistances have in stilling the 
vibrations of a metal disc when vibrating in each 
fluid. A heavy disc or short cylinder of brass is 
suspended by a long wire in the centre of a much 
larger vessel filled with the fluid. A long light 
pointer is fixed to the wire above the vessel. When 
the suspension wire is twisted round through half 
a turn and then let go, the disc will vibrate back-* 
ward and forward. The total amplitude of swing 
or angle turned through by the pointer will gradu- 
ally diminish, and the rate of diminution of swing, 
or stilling of the vibrations, gives the viscous fric- 
tion of the fluid. In air the vibrations go on for a 
long time, especially when they are slow and of great 
amplitude at the start. The disc vibrating in oil is 
brought to rest more quickly than when in water, 
showing that the viscous friction of the oil is the 
greater. The relative coefficients of viscosity, thus 
measured, enable us to arrange fluids in a regular 
graduated series from air, which is practically 
frictionless for very slow motion in it, up to oil. 
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honey, tar, and the more viscous mixtures of tar 
and pitch. 

Experiment shows the force of friction in fluids 
depends ver/ much on the velocity. It is exceed- 
ingly small and proportional to the speed when this 
is very slow, but it increases much more quickly 
than the speed, being proportional to the square 
and even cube of the velocity when this is very 
great. Thus the force of friction is proportional to 
the sqwvre of the velocity in the case of ordinary 
steamers ; that is to say, if one steamer goes troioe 
as fast through the water as another, the high-speed 
one will encounter about four time.s the frictional 
resistance offered to the slow-speed steamer. In 
the case of air, the frictional resistance to the 
motion of a rifle bullet is proportional to the cube 
or higher powers of the velocity. A rifle bullet 
going through the air at twice the usual velocity is 
hindered by (2*), two cubed, or eight times the fric- 
tional resistance from the air that it would meet 
with at the ordinary velocity. 

Again, the force of fluid friction^ unlike that of 
solids, ie independent of the premcre to which the 
fluid is subjected. The stilling of vibrations in 
the above experiment is the same even when the 
liquid is placed in the receiver of an air pump. 

Professor Perry has designed the apparatus Fig. 1 



to show that the friction of liquids flowing ihrongti 
a pipe is independent of the pressure. 

The U-shaped tube connecting the two vessels 
may be much longer than that shown in order to 
offer a great resistance compared with that of its 
joints and bends. With a given head or difference 
of level of the free surface of water in the vessels 
A and B, it is found that a certain quantity of water 
takes the same time to run through from one vessel 
A to the other B, and restore equality of level in all 
cases, whether the tube is in the position shown in 
Fig. X or in the position Fig. 2, or when the tube is 
standing in a vertical plane and acting as a siphon. 
It follows that the fluid friction nn-ust have been the 
same in all cases throughout the experiment, since 
the same quantity of water passed through the 
tube per second; for if not, the velocity of flow 
would have varied as well as the time required to 
restore level. Now the pressure of the water at any 


given point in the tube is different in each position, 
being very much greater in the position Fig. 2 
than in the position Fig. 1, because the heights of 
the free surface of liquid in the vessels above any 
particular point in the tube is greater, although the 



difference of levels is the same. The water pressure 
in the tube will be still less when the tube is a 
siphon. 

Again, experiment shows that the force of fluid 
friction is directly proportional to the area of the 
wetted surface where friction occurs ; also, for 
moderate velocities of flow, the friction does not 
seem to depend on the nature or roughness of the 
wetted surfaces. This may be due to the fact that 
a layer of fluid gets plastered on the solid surface, 
adheres to it, and thus moves with it through the 
rest of the fluid. The frictional resistance offered 
to the disc vibrating in the fluid is found to remain 
practically the same even when the disc is in- 
dented. In this respect, the force of fluid friction 
is very different from that between solids, which 
is well known to vary very much with the nature and 
roughness of the rubbing surface. Thus we are all 
familiar with the fact that the frictional resistance 
to motion between perfectly smooth ice and skates 
is very much less than that offered by rough ice and 
a rough piece of steel. 


LIQUIDS AND OASES. 

Fluids are divided into two great classes— 
or incompressible fluids, and gases, or compressible 
elastic fluids. 

When liquids are subjected to very great pressure 
they yield and diminish a very little in volume, so 
that, strictly speaking, liquids will not absolutely 
refuse to occupy a smaller space at constant tem- 
perature. When water is subjected to pressure it 
yields, and diminishes one-twenty-thousandth part 
or '00005 of its total bulk for an increase in 
pressure equivalent to one atmosphere. In other 
words, if the ordinary atmosphere be removed by 
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an pomp, and the pressure on water reduced to 
zero, the water dilates, and its bulk increases -OOOOG 
of its total volume. Hence, also, at five miles deep 
in the tea, the diminution in volume is such that a 
dllbic foot of water would be about 4 per cent, 
heavier than at the surface. Sea-water weighs 
about 64 pounds per cubic foot, and pure fresh 
water 62*4 pounds at 4® Centigrade or 39° Fahren- 
heit. This diminution in bulk under great pressure 
is thus so very insignificant that for all practical 
purposes water may be considered incompressible. 
Even in hydraulic machines working with water at 
enormous pressure, the change in bulk is practi- 
cally imperceptible and negligible. 

On the other hand, gases yield to the smallest 
increase of pressure. When kept at constmt tern- 
peratn/re, one cubic foot of dry air under ordinary 
atmospheric pressure becomes reduced in bulk to 
half a cubic foot under double the pressure, and 
is compressed into the quarter of a cubic foot by 
four atmospheres* pressure ; the volume always vary- 
ing inversely a$ the presswre. Not only so, but the 
smallest quantity of air is capable of expanding so 
as to occupy any vessel however large, and may be 
found in every part of it. 

We observe that liquids can form into drops, and 
possess cohesion and resistance on their free surface 
as if surrounded with an elastic skin, due to what 
is called surface tension. Gas is remarkable for the 
absence of all apparent cohesion. In fact, gaseous 
particles seem to repel one another, fiy about in all 
directions, and bombard the walls of the containing 
vessel, thus producing elastic force or pressure of 
equal amount in every direction. Hence, a given 
quantity of gas cannot be said to have either a 
definite shape or volume, because both will vary 
with the containing vessel. So that when we wish 
to know the quantity or mass of gas which occupies 
a given volume, we shall find it is necessary to 
specify the pressure under which this volume is 
measured as well as the temperature of the gasi 

Weight cmd Pressure of Air, 

We shall also find by experiment that gas, in 
common with all kinds of matter, possesses reeight, 
and is acted on by the downward pull or attraction 
of the earth, according to Newton’s universal law 
of gravitation. We do not usually feel the weight 
of the air in which we live and move simply be- 
caiase it presses on us equally in all directions, 
unless when there is a wind caused by unequal 
pressure or other atmospheric disturbance. 

' Oae cubic foot of dry air at 0“ C., and under 
atmospheric pressure, weighs About 0-0807 pounds. 

- In more exact calculations it is usual to take a litre 
Wf IjOOO oublo oetttimntres of dry air at 0® C. 


and under pressure of 76 centimetres of mercury, as 
weighing 1'2932 grammes. Under these standard 
conditions, namely, at 0® C. and pressure of 76 
centimetres of mercury, hydrogen gas'weighs 0 0896 
grammes per litre or 0*00669 pound per cubic foot. 

The atmospheric pressure is equal to that of a 
column of mercury 30 inchw high. Now mercury 
is 13-696 times heavier than water, therefore the 
ordinary atmospheric pressure is equivalent to that 
of a column of water 13*696 times as high as the 

mercunal column, that is, — — = 34 feet nearly. 

At the ordinary temperature we may take this pres- 
sure as equivalent to 14*7 pounds on every square 
inch of surface. 

Exkbcise.— The atmospheric pressure will sup- 
port a column of water nearly 34 feet high ; express 
this pressure in pounds per square inch of surface ; 
given that a cubic foot of water 
weighs 62-4 pounds. 

Liquefaction of Oases, 

All bodies assume the gaseous state 
when heated to a sufficiently high 
temperature. We are familiar with 
water both in the solid state as ioe 
and in the gaseous state as steam*, 
the change from the one state to the 
other depending on the temperature 
and pressure. Liquid water boils 
when the pressure of its vapour over- 
comes the superincumbent atmo- 
spheric pressure. Liquid ether, when 
poured out on the hand, rapidly evap- 
orates. Now if we enclose this ether 
vapour and a little of its liquid in a 
glass tube over mercury, and allow it 
to occupy a large volume at small 
pressure, whilst the temperature is 
kept constant throughout the experi- 
ment, as we gradually diminish the 
volume the pressure increases up to a 
certain point, depending on the tem- 
perature, when the vapour condenses. 

On further diminishing the volume, 
the pressure remains praotioally con- 
stant until all the vapour ia changed 
into liquid. If we then try to 
diminish the volume still further we 
find great resistanoe offered, and the 
pressure rises suddenly. If we re- 
peat the experiment, keeping the glass tube and 
its contents at a higher temperature, on diminish- 
ing the volume we shall find another definite con- 
stant pressure at which liquefaction takes, plane. 

Faraday succeeded in liquefying > many ^gases 
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mainly by subjecting them to great pressure or 
intense degree of cold. Other gases required the 
combined application of extreme cold and great 
pressure to reduce them to the liquid state ; whilst 
a few so-called “permanent gases” withstood all 
attempts to liquefy 
them till December, 

1877, and January, 

1878, when oxygen 
and nitrogen, the 
two chief constitu- 
ents of air, were 
liquefied, and hy- 
drogen was solidi- 
fied almost simul- 
taneously by Pictet 
in Geneva and Cail- 
letet of Chatillon- 
sur-Seine. 

Continuity of the 
Liquid and Gaseous 
States. 

Andrews' Expert’ 
m&nts. — By a series 
of elaborate experi- 
ments on carbonic 
acid gas and other 
substances, Dr. An- 
drews showed that 
for every gaseous 
substance there is a 
critical temperature 
above which no 
amount of pressure 
can reduce the gas 
to the liquid state. 

Thus a substance 
above its critical 

temperature is a tru>e gas, and below it a vapour 
which can be liquefied by pressure. 

The apparatus employed by Dr. Andrews in his 
experiments on carbonic acid consists of two glass 
tubes of great strength and very fine bore. One of 
these, shown at c, Fig. 3, contains the gas to be com- 
pressed and examined, and the other is filled with 
air to serve as a pressure-gauge. The lower part of 
this tube dips into mercury contained in a test- 
tvtbe. Each tube is firmly fixed in a strong copper 
cylinder d, and leather washers covered with lard 
placed between the metal surfaces to prevent 
leakage. The copper cylinder is filled with water, 
and communicates with the other exactly similar 
one placed alongside. The pressure is applied by 
screwing up the steel screw s, and the water w drives 
the mercury up the thermometer tube, compressing 

82 


the gas above it* Bach thermometer tube is sur- 
rounded by a rectangular brass case, not shown, 
closed at the front and back with plate glass, and 
filled with water to maintain any desired temperature. 
The results of Andrews’ experiments on carbonic 
acid are shown by 
Fig. 4. Here the 
pressure is repre- 
sented by vertical 
heights, whilst hori- 
zontal distances, 
from the pressure 
line OP, give the 
corresponding vol- 
umes occupied by 
the carbonic acid 
■in the thermometer- 
tube c, Fig. 3, The 
temperature of the 
water-bath was kept 
constant during 
each experiment. 
At 13-r C. the gas 
commences to li- 
quefy at the point 
A, when the pres- 
sure is raised to 
about 49 atmo 
spheres, as measured 
by the air-gauge, 
and the gas is re- 
duced to ^ of its 
volume imder one 
atmosphere. The 
pressure remains 
practically constant 
along AB until all 
the carbonic acid is 
liquid and occupies 
of the space it did as a gas. The liquid 
continues sensibly to contract as the pressure is 
increased along B c. As the pressure is rapidly 
taken off, the liquid boils below 49 atmospheres. 
With the bath at 21-6“ C., liquefaction commences 
at a', under a pressure of about 60 atmospheres, 
when the gas occupies a much less volume than 
in the previous case, whilst the volume of the 
liquid at b' is greater. Thus a^ the temperature of 
the bath is increased, the points A and B gradually 
approach each other, and the region of equilibrium 
between the vapour and liquid becomes less and 
less. At 31 r C, the volume of the gas steadily 
diminishes till the pressure is 74 atmospheres. 
Further increase of pressure produces a rapid 
diminution of volume, as if the gas had a tendency 
to liquefy as before, but this is unaccompanied by 
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any evidence of actual liquefaction. At higher 
temperatures this bend or flexure in the pressure- 
curve gradually disappears ; and at 48 T* the curve 
is perfectly regular, like tliat of air seen to the 
right hand corner of Fig. 4. 

CRITICAL POINT. 

At all temperaturei ahovc 30 02° C. (877° Fahr.) 
carbonic acid remains a gas and cannot be liquefied 
by any pressure, however great ; so that the region 
to the right of the curve for temperature 30*92° C 
represents the perfectly gaseous state. On the 
other hand, at temperatures below 30*92° C. 
carbonic acid can be reduced to the liquid con- 
dition by applying pressure above a certain limit 
indicated on the curve A a' p for different tempera- 
tures.* At pressures above this both liquid and gas 
are distinctly visible in the tube, and the boundary 
between them is sharply defined. Now, as the tem- 
perature 30*92'" C is reached, the density and 
other properties of the liquid and gas become nearly 
alike, until finally they merge into one another at p 
and 30 92' C and cannot be distinguished at any 
higher temperature 

This point p has been called by Andrews the 
Critical Point, and 30 92° 0., the Critical Teni^ 
perature for carbonic acid. 

Further experiment shows that if carbonic acid 
gas at 31° C., or well above its critical tempera- 
ture, be raised in pressure to, say, 100 atmospheres, 
and then gradually cooled, at this pressure, below 
the critical temperature, the substance will pass 
from the gaseous to the liquid state without any 
abrupt change or break in the continuity, but the 
carbonic acid may now be proved to be in the liquid 
state, for by taking off the pressure an abrupt 
change from liquid to vapour is seen by the liquid 
actually boiling. 

Also at the critical point P, Fig. 4, when the car- 
bonic acid occupies a definite volume under definite 
pressure, and at 30*92° C., the thermometer 
tube c is found to contain a homogeneous fluid 
which cannot be called either a liquid or a gas, and 
is really in an intermediate condition which can be 
changed into liquid or gas by slightly lowering or 
raising the temperature whilst the volume is kept 
constant. This is, in fact, the maximum density 
point of the gas or vapour. We thus see perfect 
continuity in the transition from the liquid to the 
gaseous state, and what we call vapour is simply 
gas below its critical temperature. 

Every substance has its own critical temperature ; 
that for steam being 412° C., above which it 
cannot be condensed. The so-called ‘‘permanent 
gases” have extremely low critical temperatures, 
and also require enormous pressure to liquefy them. 


Pictet reduced hydrogen and oxygen to about one 
hundred and forty degrees below the freezing- 
point of water (—140° Cent.) and subjected them 
to great pressure. Upon opening a stopcock to 
allow the contents of tiie tube to escape, the pres- 
sure of the liquid jet was 320 atmospheres in the 
case of oxygen, and G40 or 650 for hydrogen, both 
containing solid particles, that of hydrogen being a 
steel-blue colour, and producing a crackling me- 
tallic noise on the floor, as if extremely small shot 
was falling on it. The presence of these small 
solid particles in both jets was demonstrated by 
their action on polarised light. 

Thus, just as water is vapour liquefied or steam 
condensed, and ice is water solidified, man has 
discovered that every other substance is capable 
of existing in these three states— solid, liquid, and 
gaseous. 


GEOLOGY.— XII. 

[Continued ft om p. 91.] 

THE EOCENE SYSTEM. 

Fbom the Mediterranean basin to what are now 
Pyrenees, Alps, Carpathians, and Caucasus, througli 
Syria, northern India, China and Japan, open-sea 
conditions continued after the close of the 
Cretaceous epoch and a massive limestone crowded 
with the characteristic foraminifer Nummulitea 
was laid down. In northern Europe the bed of the 
Chalk sea was raised so as to form several more or 
less distinct areas of deposit, and the outpourings of 
the great basalts of Auvergne, the Eifcl, Antrim, 
Mull, Skye, and Iceland probably commenced. In 
Britain, Eocene rocks are confined to the two 
centroclinal basins in the Chalk (produced by latei 
folding and separated by denudation) known a? 
the London and Hampshire basins. Paris is 
situated on a similar basin. Both the plants and 
the animals they contain point to a climate almost 
tropical. Palms, Vuluta, Conus, Oliva, Nautilus, 
turtles, crocodiles, and sea-snakes indicate this. 
Besides sharks and a few birds. Eocene beds have 
yielded a variety of mammalian remains, especially 
interesting from their generalised character, com- 
bining, as they do, features of various groups now 
distinct. Such are the Tillodontia and Eohippus, 
the small ancestor of the horse, from the western 
United States, the tapir-like Palceotherium of 
Europe, the carnivora with marsupial affinities, and 
the Icmuioid Cwnopithecus. The British Eocenes 
may be divided as follows : — 


Hampihin. London Basin. 

Upper Barton Clay Uppei Bagshot Sands. 


Middle 


{ 


Bracklesham, Bourne- 
mouth, and Alum Bay J 
beds ) 


Middle Bagshot Sands. 
Lower Bagshot Sands. 
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Hampshire. London. 

/London Sanda. 

/Bognor Clay ( London Clay. 

Lower / Woolwich and Reading ; Woolwich and Reading 

t Clay Clay 

\Thanet Sanda, 

* The marine Tlianet Sands thin out west of 
London and in Suffolk. They contain Cyprbia 
Morrisiiy but are mainly unfossiliferous. Lines of 
large masses of compact sandstone known as 
Sarsen stone occur in them. The Woolwich Claxfy 
in the east, is estuarine with Ostrea hellovacinay 
Cyrena (ntneiformiSy Melania inquinatay etc., often 
in thick shell-beds, turtles, crocodiles, and wading 
birds, with lignite, flint shingle, and, in Hertford- 
shire, conglomerate. The Reading Clay ^ 
rather fresh-water. It is various in colour. Ex- 
tensive flint shingles constitute the so-called 
Oldlvaven Beds of Sheppey at the top of the group. 
The marine London Clayy extending to Hungerford, 
Berks, and into Suffolk, 600 feet thick, seems to 
have been deposited in a tropical bay in water 
about 100 fathoms deep. At Sheppey it has yielded 
the fruits of Nipadites and other palms ; cfabs, 
such as Xa/nthopsis ; many gastropods, especially 
Plmrotoma and Fmns ; Nautilus; rays, sharks, 
turtles, crocodiles ; PalcBopliiSy a sea-snake ; birds ; an 
opossum and other mammals. At Hampstead it is 
capped by the London Sa/ndsy connected with those 
of Bagshot Heath and a wide area in west Surrey 
and in the New Forest. The Bagshot Sands in the 
London Basin, seldom more than 200 feet thick, 
are mainly yellow and unfossiliferous, with masses 
of Sarsen stone in the Upper part. These masses 
strew the chalk downs of Berks, Hants, and Wilts, 
where the sands have been denuded. The outer 
circle of Stonehenge is composed of them. In the 
Hampshire Basin the Lower Bagshot Sands are 
660 feet thick and variously coloured, with beds of 
lignite and plant-bearing pipe-clays, as at Alum 
Bay and Studland. The Middle Bagshot beds 
here are over 100 feet thick, sands and clays partly 
fresh-water, occurring at Alum Bay, highly inclined 
by the axial monoclinal of the Isles of Wight and 
Purbeck, but spreading out along the coast from 
Bournemouth eastward to Highcliff and at Brackles- 
ham in Sussex. (See Coloured Plate, Vol I., p, 321, 
T;hioh gives Mr. J. S. Gardner’s classification.) 
Among their many fossils Sahal, a palm, tapiroid 
mammals, turtles, crocodiles, numerous species of 
VbUctay Cardita planicostay etc., show a sub-tropical 
climate, and NwnmuliteSy which builds up the great 
limestones of this age in the south, also 'occurs. 
The Upper Eocene or Barton Clay is i^ this area 
300 feet thick, grey, and full of well-preserved 
fossils, including Valuta luctcutrxoSy V. amhigua and 
V. osthlctay ConuSy Crassatella smlcatay Chama 


sgicamosa, and Nummnlites. The lignite, largely 
made up of Sequoia CouttsUe, associated with pipe- 
clay in an old lake-basin at Bovey Tracey, east of 
Dartmoor, and some at least of those between the 
great basalt-sheets, 900 feet thick in Antrim, 
3,000 feet thick in Mull, and extending into Green- 
land, are assigned to this period by Mr. Gardner. 

THE OLIGOCENB SYSTEM. 

After Eocene times a continental period, with 
extensive lakes in which fresli-water and marine 
deposits were laid down conformably to the Eocene, 
seems to have prevailed over most of Europe. In 
Switzerland 6,000 feet of lacustrine sandstones, 
marls, and conglomerates (“ nagelfiuh ”), known as 
“ molasse ” and now elevated into the Rigi and 
Rossberg, were deposited, as were also the lignites 
or “ brown coals ” of the Lower Rhine and the 
glauconitic sands containing amber at Konigsberg. 
The eruptions of Antrim, Mull, Skye, the Faroes, 
and Greenland probably continued, those in 
Auvergne and the Eifcl being somewhat later, and 
this and the Miocene epoch were probably the 
period when the Alps and Pyrenees were uplifted 
and the great east and west folds of Cretaceous 
and Eocene rocks were i)roduce(l that formed the 
Vienna, Paris, Artois, Hampshire, and London 
basins, the monoclinal of Dorset and Wight and 
the anticlinal of the Weald. Whilst no living 
species of mollusca can be with certainty identified 
in the Eocene, the Oligocene contains a few. In 
Britain it is perhaps solely represented by the beds 
formerly known as the “ Fluvio-marine series ” of 
the north of the Isle of Wight and the neighbouring 
coast, which were once termed Upper Eocene. 
They are thin-bedded marine, brackish, and fresh- 
water sands, clays, marls, and limestones, and are 
thus divided : — 

Hempstead Beds. — M arls, about 100 fpet thick, mostly 
fresh-water and estuarine, viWXi Pahulnia lenta, Melania, 
Cyrena, Unio, cyjuMds, and gyrogonites. A marine clay 
with Corhula above. 

Bembiudoe Beds. — Estuarine marl (02 feet), with Ostrea 
vectensis, and fresh-water limestone (20 feet), with 
Limncea longiscata below. 

Osborne, St. Helen’s, or Brock enhurst Beds.— A bout 
70 feet thick, fresh-water, with the Nettlestone Grit, a 
building stone. 

Headon Beds.— Clays and limestones, 180 feet thick, fresh- 
water above and below, marine in the middle. 

PalcBotherium and other tapiroid forms occur, 
especially in the gypsum beds of Montmartre near 
Paris, but give place to the Rhinoceros at the close 
of this epoch. Carnivora occur, but still with 
marsupial characters. 

THE MIOCENE SYSTEM. 

Britain being dry land was losing, by denudation, 
not receiving deposits, during this epoch ; but large 
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lakes and shallow arms of the sea covered much of 
Europe. From these, especially the ‘ lacustrine 
(Eningen beds of Switzerland, abundant plant and 
animal remains have been obtained. Tropical 
palms, figs, acacias, and myrtles seem gradually to 
give place to the more temperate poplar, hornbeam, 
and birch types. The small three- toed horse, 
Anchitherium ; deer; Wumeeros ; the earliest bear, 
Hyceruirctos ; the sabre-toothed lion, Macliairodua ; 
and true apes occur ; but the most prominent forms 
are the proboscideans, Beiiwtlierium^ with tusks 
curving downward from tlie lower jaw ; and 
Mastodon, differing from the elephant mainly in its 
teeth. 

THE PLIOCENE SYSTEM. 

This system, representing the epoch when the 
existing continents were taking their present form, 
in Europe only attains any considerable thickness 
in the basin of- the Mediterranean, where several 
thousand feet of marine beds had accumulated 
before the first outburst of Etna and Vesuvius. In 
England it is mainly represented in Norfolk, 
Suffolk, and Essex, where the beds, locally known 
as Crag, rest unconformably on Chalk or London 
Clay ; and at St. Erth, in Cornwall. They consist 
of marl, shelly sands, and clays, mostly marine, 
containing 80 to 90 per cent, of still living species 
of mollusks, the name Pliocene meaning that this 
percentage exceeds fifty, and are thus subdivided : — 

Westleton and Mundcsly Crag and Cromer Forest-bed, 10 to 
70 feet. 

Chlllesford l)ed8, 6 to 10 feet. 

Norwicli, or Fluvio-manne Cmg, 5 to 10 feet. 

Red Crag, feet. 

White, Suffolk, “ Coralline,” or Bryozoan Crag, 40 to 00 feet. 

At the base of the .system are beds of phosphatic 
nodules and fossils, derived from tlie Miocene or 
from the Antwerp Black Crag. These so-called 
Coprolite Beds, which are largely worked for 
manure, contain bones and teeth of Mastodon, 
MepJias ineridionalls, llkinooeros, Wpparion, Equxis, 
Cetvm, Ilyana, Felis, walrus, whales, and sharks. 
The WJdte Crag consists of sands and marls mis- 
named Coralline from the abundance of its 
Polyzoa, 140 species, especially Fascicularia. 
Terehratula gramdis, Voluta laviberti, and Asf-arte 
omalii are characteristic, the latter being one of 
the northern forms which constitute 6 per cent, of 
its mollusca. The Bed Crag is a ferruginous sand, 
full of shells, ten per cent, of which are northern. 
Voluta lamberti, Tr option antiquum. Purpura 
tetragona, P. lapillm, Pectunculue glycimeris, 
the mussel, cockle, and scallop are abundant. The 
Norwich Crag is a shelly sand, containing some 
land and fresh-water shells, together with cockles, 
Asta/rte borealu and others, 14 per cent, being 


northern, Mastodon, Elephae meridionalU, jK a/nr 
tiquus, Bliinoceros, Hippopotamiue, horse, deer, and 
Trogontherium, a large beaver. The; Chilletford 
beds are sands and clays with Astarte borealis, 
Tellina obliqua, Cyprina islandioa, Mya, etc., 66 
per cent, being northern. The Cromer Ftrest-bed 
is estuarine and marine, with peat and drifted fir- 
stumps, many plants, mostly of existing British 
species, land and fresh-water shells, and 60 species 
of mammals including Machairodus, Ca/nis, marten, 
glutton, grizzly bear, seal, horse, rhinoceros, hippo- 
potamus, pig, ox, roe-deer, red-deer, Cemus 
megaoeros, Trogontherium, beaver, mole, Elephas 
mcridionalis, E. amtiquus, and E. primigeuius (the 
Mammoth). This bed is only exposed at low tide 
beneath cliffs of boulder clay. Certain gravels at 
Westleton and Mundesley and elsewhere are pre- 
glacial, and may be of about this age. Interesting 
assemblages of Pliocene animals have been de- 
scribed from Pikermi in Attica and the Sivalik 
Hills in India. 

THE PLEISTOCENE SYSTEM. 

Resting indifferently and unconformably on 
rocks of all earlier periods are a varied series of 
rocks, all the mollusca in which belong to living 
species. From their position these deposits are 
termed Superficial, and as they mostly contain 
evidence of the presence of man, some geologists 
have made them into a separate or Quaternary 
Group. It is, however, difficult to separate them 
from the Crag, or in many cases to decide on their 
relative antiquity or sequence. Two series are 
commonly distinguished: the lower, or Glacial, 
containing many extinct mammals and others now 
living only in distant regions ; the upper, or Recent, 
containing few, if any, extinct mammals. The 
gradual refrigeration of the climate, the evidence 
of which we have traced from Miocene times, 
continued until much of Europe and North 
America seem to have been under an ice-sheet. 
There is abundant evidence of intense ice-action, 
roches moutonn6es, boulder clays, which are either 
ground-moraines or deposits in ice-laden seas, 
eskers and other moraines, erratics and “parallel 
roads ” with northern shells and mammals, in these 
deposits and in our older river-gravels and cave- 
deposits. The woolly mammoth (^Elephas primi- 
genius) and rhinoceros, the reindeer (^Cermis 
tara/ndus) and the musk-ox ( Ovibos moscJiatus), of 
which the two former are extinct, were mammals 
adapted to great cold ; yet they occur in southern 
Europe. Hippopotamus, hymna, lynx, and lion are 
believed to point to warmer “ Inter-glacial ’* 
episodes ; and to such times, at the earliest, belong 
the earliest evidence of man yet found in any part 
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of the globe. His rude weapons of chipped flint 
have been found, as at Stoke Newington, under 
gravel-beds, showing marked signs of ice-action. 
We cannot here discuss the astronomical reasons 
which have been given for the Glacial Period, the 
wide-spread, thick, and often unstratified deposits 
of which were once known as Diluvial. To such a 
comparatively recent period belong tiie gigantic 
sloths and armadillo {Megatherium, Ghjptodon, 
etc.) of South America, and the great Kangaroos 
(JDiprotodon) of Australian caves. The discussion 
of the early history of man and his tools, weapons, 
and arts belongs to the anthropologist and archae- 
ologist ; but we may just mention here that among 
the chief recent deposits in which his remains are 
found are river-gravels and brick-earths, peat- 
mosses, lake-mud in which pile-dwellings occur, 
cave-deposits, raised sea and river beaches and the 
shell-mounds or kitchen-middens of his own con- 
struction. In gravels, brick-earth, peat and cave- 
deposits alike, his implements and bones have been 
repeatedly found in association with those of 
Machairodus, mammoth, and Cervus megaceros (the 
great Irish deer) among animals now extinct, as 
well as with others no longer inhabiting the same 
regions ; so that his prehistoric antiquity must be 
very great. The human or recent period has been 
subdivided into four by the nature of man’s 
weapons, the Palceolithic or older Stone age, repre- 
sented in the high-level river-gravels, perhaps 
glacial, when chipped stones were used ; the 
Neolithic, when polished stones were used, ap- 
parently an age of great advance, represented by 
low-level gravels ; the Bronze and the Iron ages. 


COMMERCIAL BOTANY OF THE 
NINETEENTH CENTURY.~IX, 

[Continued from p. 104.] 

OILS AND WAXES. 

The extended use of gas and the discovery of the 
petroleum or mineral oils during the last few years 
have had a marked effect upon diminishing the use 
of vegetable oils as illuminants. The spread of machi- 
neiy, on the other hand, has had an opposite effect in 
creating a demand for oil for lubricating purposes, 
besides this there is always a large demand for 
drying oils for mixing paints and for similar uses. 
These facts, together with the increased use of oil- 
cake for feeding cattle, cause a pretty brisk sale of 
oil seeds generally, and oil-crushers are alert and 
always ready to give a trial to any new product of 
this nature arriving in the English markets. A 
large quantity of these oil seeds, especially those 
from the West Ooast of Africa and Brazil, find 


their way to the port of Liverpool, and it is sur- 
prising how often new products of this nature, 
together with old ones that have, perhaps, been 
sent years before and forgotten, do come into that 
port. With a seed new to a broker, coming into 
his hands for the first time, it is necessary that he 
should make himself acquainted with its nutpre or 
properties — whether the oil it contains is whole- 
some or poisonous — before he effects a purchase, 
it may be of a whole ship-load. The nature of the 
seed governs not only the oil itself, but also the 
marc or cake left after expression which, in the 
case of a sweet oil, would be valuable for cattle- 
feeding, while, on the other hand, in the case of 
a poisonous oil might bring about serious con- 
sequences. 

The best-known oils, and those which are most 
largely employed, especially in soap and candle- 
making — which take the bulk of the oils imported 
— are Cocoa-Nut and Palm Oil. The first, it is 
well known, is the produce of Cocos nucifera, a 
widtdy spread tropical palm, and the second the 
produce of Mrcis guimensis, a palm confined to 
West Africa. The trade in both these oils has been 
largely developed since 1840, and is due to a 
great extent to the energies of Price’s Patent 
Candle Company, which had its beginnings 
bonie fifty years or more since. For some 
time the oil alone was imported, the cocoa-nut 
kernel being crashed in Ceylon, whence the bulk 
came. Of late years, however, both oil and dried 
kernel have been imported, the latter known as 
“copra,” which is submitted to pressure in this 
country. So rapid did the utilisation of cocoa-nut 
oil become after the establishment of the company 
just referred to, that they turned out in the month 
of October, 1840, twenty tons of cocoa-nut candles 
of the value of £1,590, and about twelve tons of 
stearic and composite candles valued at £1,227. 
In October, 1866, the quantity of stearic and com- 
posite candles made by the firm amounted to 707 
tons of the value of £79,600. For the purpose of 
the general illumination on the occasion of Her 
Majesty’s marriage in 1840, Price’s Candle Company 
introduced a cheap candle that should require no 
snufling, composed of a mixture of stearic acid and 
cocoa-nut stearine. “The public, contrary to the 
general opinion of the candle-dealers, proved wise 
enough not to mind the candles being greasy, but 
as the light was good, the candles comparatively 
cheap, and the nuisance of having to snuff done 
away with, they received the new composite 
candles with great favour, and the manufacture 
rapidly grew.” 

In the development of the Palm Oil industry 
from Elais guineensU a very important substance, 
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namely Glycerine, was discovered; it was first 
used in one of the hospitals for skin diseases in 
1844. Its uses at the present time are very num- 
erous, and are well known. About the year 1848 
night-lights were introduced, and in the following 
year the well known “ Child’s Night-Lights” began 
to be made in large quantities. 

The following are the returns of cocoa-nut and 
palm oil for the years stated : — 


Cocoa-nut Oil. 


1847 - 


- 


48,320 cwt. 

1857 - 


- 

- 

207,239 „ 

1807 - 



- 

124,314 „ 

1877 - 



. 

li>4,052 „ 

1880 - 



. 

150,007 „ 

1887 - 



- 

183,760 „ 

1888 . 



. 

197,773 „ 

1889 - 


Palm 

Oil. 

213,470 „ 

1847 - 




300,840 cwt 

1857 - 




854,791 ,, 

1867 - 




812,080 „ 

1877 - 




88i.j,138 ,, 

1880 • 




993,091 „ 

1887 - 




90(>,530 „ 

1888 - 




955,309 „ 

1889 - 




l,0i!»,077 „ 


Gbound Nut {Arachis liupiujcva ), — This is a 
diffuse herbaceous annual, growing one or two feet 
high; unknown in a wild state, but now much 
cultivated for the sake of its oily seeds in all 
tropical and sub- tropical countries, especially in 
West tropical Africa. After the fall of the flower 
the young pod pushes its way beneath the surface 
of the earth, where it ripens. The introduction 
of the ground-nut as an oil seed into European 
trade dates from 1840, since which time the im- 
ports have increased enormously. There are no 
authentic records of the imports of Ground-nut oil, 
but West Africa, India, and China supply by far the 
largest bulk. The oil is very free from stearinei 
and is consequently much used in pharmacy in the 
same way as olive oil, especially in India. With 
us it is also largely used for culinary and industrial 
purposes, as soap-making, etc. 

Cotton Seed. —The cotton seed of commerce is 
furnished by several species of Gossypium. The 
seeds were first imported into the English market 
as oil seeds some thirty or forty years since, 
but it is quite within recent years that the trade 
has assumed a position of importance. In America 
at the present time it has taken the place of a 
distinct industry, over 400,000 tons of seeds being 
annually expressed, the quantity indeed increasing 
every year. A large quantity of this oil comes 
to this country directly and indirectly. Egypt 
also sends cargoes of seeds to English ports for 


expression here. Much of the oil is used by soap- 
makers, besides which it makes a good lubricating 
oil, and when carefully refined in Franco and put into 
white glass bottles, it is sent into this country as 
“ Pure Olive Oil ” and used for culinary purposes. 
So recently as December, 1888, the British Consul 
at Venice, reporting on the trade and commerce 
of that port for 1887, says that the action of 
the Italian Government in enacting a higher 
import duty on Cotton oil with the intention 
of preventing its being mixed with Olive oil 
has had a contrary effect, the price of Olive oil 
being considerably lowered, the reason of which is 
said to be that by the mixture of Cotton oil with 
the ordinary qualities of Olive oil produced in the 
South of Italy, these qualities find an easier and 
more profitable sale. The residual cake, after the 
expression of the oil, is used for feeding cattle 
and as a fertiliser for the land, 

Dika or Udika Fat. — I’his, under the name of 
Dika Bread, was first cxliibited at the Paris Ex- 
hibition in 1855 as the produce of Man/jifera fjaho- 
Tiensls. In 1859 it was brought to the notice of the 
Pharmaceutical Society, and in 1802 a report of its 
nutritive value was published in the Journal of the 
same Society ; from this it would seem that its 
composition is analogous to coffee, tea, cocoa, etc., 
and it was then suggested that it might become an 
article of commerce into this country. The sub- 
stance is composed of the fatty kernels of the seeds 
of Innngia Barferi^ a Simarubeous tree of West 
tropical Africa, and is made into masses of a cone- 
like form, sometimes weighing as much as fifty 
pounds. It contains 70 to 80 per cent, of solid 
fatty matter, and forms an important article of food 
amongst the natives, 

Tclfama occidentaUs . — A climbing plant belong- 
ing to the order CucurbitaccBB, native of West 
tropical Africa, where the plant is cultivated for the 
sake of its seeds, which contain a sweet bland oil. 
They are cooked and eaten by the natives, and are 
said to be very palatable. The seeds are occa- 
sionally brought into Liverpool as oil seeds. The 
plant, which flowered at Kew in 1876, was raised 
from seeds received in 1870 from the Liverpool 
Botanic Garden. 

Myristica angolensis . — A native of Angola, where 
it is known as Mutugo. Tho seeds, which are 
about three-quarters of an inch long and half an 
inch broad, are ruminated like an ordinary nutmeg, 
but have no aroma and but little or no taste. They 
are said to contain about three- fourths of their 
weight of fatty oil. They were first imported into 
Liverpool as oil seeds in 1884. 

Other species of Myristica to which attention has 
been directed as oil seeds are : — 1. M. iwrina/memU^ 
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imported into Liverpool from Para as oil seeds 
in 1881. Like the former they have no smell 
and very little taste. They are nearly globular, 
about the size of a small marble, and are known as 
CUAGO nuts by the Spaniards. They are said to 
yield 72 per cent, of their weight of solid fat, and 
the meal, after the expression of the oil, is described 
as being useful as a substitute for linseed in making 
poultices. 

2. M. guatemalemis. — A native of Guatemala, 
the seed of which is ovoid, about one inch long and 
half an inch broad. This also yields a solid fat in 
large quantity. 

Hyptls %p\cigera, — An herbaceous plant belong- 
ing to the natural order Labiate^e. The small black 
seeds contain a large quantity of oil, and are 
occasionally imported into Liverpool from the 
West Coast of Africa. They made their first ap- 
pearance in 1883. 

Polygala rarifolia. — A shrubby plant belonging 
to the natural order Polygaloas, native of West 
Africa, about Sierra Leone and Angola. The seeds 
are very oily, and were first received at Liverpool 
in 1884. 

LopUira alafa. — Under the name of Mbxi, these 
seeds have recently been brought into Liverpool 
from West Africa for the sake of the oil they 
contain. The plant belongs to the natural order 
DipterocarpeaQ, and is known in Sierra Leone as 
Laintlaintain, where the oil is usefl,as well as in 
Senegainbia, for cooking and for anointing the 
hair. 

Pentaclcthra macrojyhylla.—O'WA.ijK of the Ga- 
boon, Opachala of the Eboe country. This is a 
leguminous tree growing to a height of 50 or (10 
feet, the large seeds of which are used as food on 
the Niger, and the oil whicli is expressed from them 
in large quantities is used for domestic purposes, 
for lubricating machinery as well as for soap- 
making. The seeds are not a regular article of 
trade, but are occasionally imported into Liver- 
pool. 

Lallemantia iberica, — A plant belonging to the 
natural order Labiatem, and said to be cultivated 
to a considerable extent from Syria to Northern 
Persia. The small seeds contain a very large 
quantity of sweet limpid oil, suitable for culinary 
or other purposes. It was introduced to notice in 
England in 1880. 

Under the names of M’pogo nuts, Mabo nuts, 
and Niko nuts, the hard bony fruits, minus the 
fleshy coverings in which they are enveloped when 
fresh, come occasionally into the port of Liverpool 
from the West Coast of Africa, chiefly from Liberia 
and the Gaboon. The fruits of the M’pogo, which 
are Imported from the Gaboon, are about two inches 


long and from one to one and a half inches in 
diameter. They contain three or four small roundish 
seeds, from which a very large percentage of oil can 
be expressed. The Mabo fruits are of an oblique- 
ovoid form, two inches or more long, and about an 
inch in diameter, with a very rough or channelled 
surface. The seeds of this kind are also very rich 
in oil, of a very fluid character. These fruits and 
seeds are imported from Liberia. The Niko nuts, 
which come also from Liberia, are of a similar 
bony nature, about two inches long and one and 
a half inches in diameter. The seeds, like the 
other kinds, contain a large proportion of oil. 
Neither of these have become established articles 
of trade, though the oil seems to be of a character 
that might become useful. Owing to the want of 
authentic specimens of the leaves and flowers of 
the plants producing these fruits, they have never 
been botanically identified, though it has been sur- 
mised that they might prove to belong to the genus 
Parinarhim, the natural order RosacesB ; pro- 
bably, however, they may be a species of Elcco- 
carpus. They first made their appearance in 
Liverpool some ten or twelve years since. 


GEOGRAPHY. -XXI 

[Continued frm p 120,] 

SOUTH AMERICA. 

Position and Coastline. — South America contains 
about six and a half million square miles, or more 
than once and a half the area of Europe. Its outline 
i.s more compactly triangular than that of North 
America, giving only one mile of coast to every 440 
square miles of .area. Its greatest length, from 
Point Gallinas, in l.at. )3°N., to Cajte Horn, nearly 
57° S., is over 4,500 miles ; and its greatest breadth, 
from Point Pariha, in 81'* 10' W., to Cape St. 
Moque, in 35° 40' W., is 3,200 miles. As the 
meridian of 80° W. passes west of Quito and 
Panama, east of Florida and through James’s Bay, 
tlie southern continent is obviously east of almost 
.all the northern one. Its broadest part, and in all 
four-fifths of its area, arc within the tropics ; but it 
extends 22® farther south than Afric.a. On the 
north the Gulf of Darien is north-east of the 
Isthmus of Panama ; Point GalUnas is west of the 
G^ilf of Venezuela, the entrance to Lake Maraoayho, 
The small Dutch islands of Arvla, Curaqoa, B%ien 
Ayre, etc., lie off the coast, as does the larger 
British island of Trinidad, off the north of the 
delta of the Orinoco, in the north-east. Thence the 
coast trends south-eastward, past the mouth of the 
Amazon to Cape St. Boque, and thence, with no 
great promontories south-westward, past that of the 
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La Plata, to the stormy Straits of Magellan (or 
Magalhaens), which divide the island of Tierra 
del Fuego from the mainland. The southernmost 
point of the mainland is Ca2}e Froward in 54® S., 
Ho$te IsUmd^ Cape Horn, and others being separated 
from Tierra del Fuego by the Beagle Channel. 
About 300 miles east of the Straits of Magellan are 
the FalkUmd Islands {see Vol. II., p. 242). The 
west coast trends due northwards to lat. 17® S., 
having the Chonos Archipelago, Chiloe, and other 
islands off the coast of Patagonia, and Jua7i 
Fernandez (Alexander Selkirk s island) about eight 
degrees west of Valparaiso. From Arica (17® S.) 
the coast trends north-westward to the Oulf of 
Ouagaguil, south of the equator ; and from that, 
north-eastward to the Oulf ox Bay of Panama, south 
of the isthmus. Throughout its course this west 
coast is closely parallel with the great mountain- 
axis of the continent. On the equator some 
ten degrees to the westward are the Galdpapos 
Islands. 

Swrfaoe and Ih'ainage . — Physically, there are 
five regions in South America — the west coast ; the 
basin of the Orinoco; the basin of the Amazon; 
the Southern Plain ; and the Plateau of Eastern 
Brazil. The West Coast region, 50 to 150 miles 
wide and 4,000 miles long, skirting the Pacific, is 
fertile in the north and south, where the prevalent 
winds strike the Andes from the west, but is a 
rainless sandy desert ‘ in the middle, where the 
winds from the east have to traverse the widest 
part of the continent, and are finally exsiccated by 
the mountains. The Andes (Cordilleras de los 
Andes), the longest mountain-chain in the world, 
follow approximately the meridian of 72® W, Their 
average height is 11,000 or 12,000 feet, or about 
3^ miles. The southern part of the chain, or Andes 
of Chili, is a single line of mountains with Corco- 
vado, the southernmost, and Aconcagua, in 32® S. 
(23,900 feet) the loftiest, volcano in a mountain- 
system the whole range of which is largely volcanic. 
About lat. 25® S. the chain widens out into the 
Plateau or Andes of Bolivia, reaching 400 miles in 
width and from 11,000 to 16,000 feet in altitude, 
and enclosing the only region of inland drainage in 
South America, the freshwater Lake Titicaca, nearly 
4,000 square miles in area and at an altitude of 
12,847 feet, draining, by the Rivefr Besaguadero, 
into the smaller saline Lake Anllagas, 200 miles to 
the south-east. East of this lake is the peak of 
Sorata (24,812 feet) ; and northward the plateau 
extends in several parallel chains, the Andes of 
Peru, converging towards the equator into the 
Plateau of Quito (9,600 feet) with its cluster of 
volcanic peaks, Chwiboraao (21,424 feet), Cotopaxi 
(18,876 feet), and Ardisana (19,137 feet), of which 


the two latter are active. To the north the 
system again divides into three, the Western, 
Central, and Eastern Cordillera of*€olomMa, en- 
closing elevated valleys, which slope gradually 
northward, and are drained by the rivers Cauca 
and Magdalena, which unite and enter the Carib- 
bean Sea. The Magdalena drains a basin 700 
miles long with an area of 72,000 square miles. 
From the Eastern Cordillera about lat. 9® N. the 
Cordillera of the coast, a transverse chain known 
also as the Sierra Nevada de Santa Marta and 
in part as the Sierra de Merida, from 16,000 to 
4,000 feet in height, extends north-eastward and 
eastward through Caraccas to the Gulf of Paria 
between Trini(^ad and the Orinoco delta. This is 
the only range in South America besides the Andes 
that reaches the snowline. It forms the northern 
watershed of the basin of the Orinoco. This basin 
consists largely of steppes, called “llanos,” with 
few trees but with tall herbage which is parched up 
during the intensely hot dry season and flooded 
during the rainy summer. The Orinoco, 1,800 
miles long, drains a basin 1,000 miles long, and con- 
taining 400,000 square miles of area and 8,000 miles 
of navigable waters. One of its tributaries, the 
Cassiquiari, joins the Rio Negro, a tributary of the 
Amazon. Between lat. 4° and 2® N. a great forest- 
clad table-land, including the Sierra Parima, 
Rorainia, and the other mountains of Guiana, 
divides the basins of the Orinoco and the rivers of 
Guiana, the Essequibo, Corentyn, Survnam, etc., 
from the Rio Negro, its tributary the Parima, and 
the other northern tributaries of the Amazon. The 
basin of the Amazon is a vast plain of more than 
two million square miles, or half the area of Europe, 
with rich soil and a moist climate, almost covered 
by dense forests (“selvas”). The Amazon, the 
largest river in the world, rises, as does its first im- 
portant tributary, the Ucayali, in the Peruvian 
Andes and flows mainly eastward, from 10® S. to the 
equator, for 4,000 miles, through a basin 2,100 miles 
in direct length, receiving in succession the Ucayali 
and Purus from the south, the Negro, as large 
as itself, from the north, and the Madeira, Tapagos, 
and Toccmtins from the south, and entering the 
Atlantic by two mouths. It is navigable to 
the foot of the Andes, not having a single rapid 
below 78® W. long, where it is only 1,240 feet above 
sea-level. The current travels thence to the sea in 
forty-five days, while an eastern breeze (trade- 
wind) blows perennially against the stream. The 
river and its tributaries afford, perhaps, 50,000 miles 
of navigation, and its discharge is more than that 
of the eight chief rivers of Asia combined.* There 

* Tlie Yenesei, Indus, Ganges, Obi, Lena, Amoor, Hoang-ho, 
and Yang-tse. 
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is a formidable bore at its mouth. The Southern 
Plain includes the basin of the Plata, the dry 
‘‘pampas” scwthward to the Rio Negro, and the 
terraced gravel-plains of Patagonia. In the moun- 
tains of Southern Brazil {Minas Geraeh) the River 
Pa/ranahyha has its head -waters near those of the 


from the northern Paranahiha (700 miles) and the 
basin of the latter from that of the San FraneUoo 
(900 miles) ; and another skirts the coast at a dis- 
tance of from 60 to 250 miles from Uruguay to Bahia. 

Climate, Productions, and Population. — The 
Andes, the trade-winds, and, in the south, the 



Rio de Janeiro. {From a Photograph by Spooner d Co.) 


Tocantins ; and further west, near Matto Grosso, 
the Paraguay rises within a few miles of the 
Madeira, both of these streams being navigable 
almost to their sources. The Paranahiba and 
Paraguay flow southward on the east and west of 
the republic of Paraguay, respectively, the former 
turning westward and entering the latter at Cor- 
riervtes. The united stream, known as the Parana, 
continues southward, the River Uruguay (800 miles) 
flowing parallel to it to the west of the province of 
Entre Rios until the Parang turns eastward and 
widens into the broad shallow estuary to which 
alone the name Rio de la Plata properly belongs. 
This system drains over a million square miles, the 
main stream being 2,400, and the total length of 
navigable waters 20,000 miles. On the plateau of 
eastern Brazil are several mountain-chains, roughly 
parallel with the east coast and seldom exceeding 
6,000 feet : the Cordillera Grande divides the 
Tocantins from its western tributary the Araguay, 
and is almost continuous with the Sierra de Santa 
Marta between the Paraguay and its tributary the 
Paranahiba; other chains separate the Tocantins 


north-west anti-trade wind, are the key to the 
climate of South America. North of the equator 
copious rain is general South of the equator the 
winds from the Atlantic are exsiccated by the 
mountains of eastern Brazil, the central uplands 
and the eastern declivity of the Peruvian and 
Bolivian plateau, so that this latter region and the 
desert of Atacama, to the west of the Chilian 
Andes, are rainless. The “ campos ” of southern 
Brazil and the Oran Chaco, west of the Paraguay, 
have only a scanty rainfall ; and south of 30® S. lat., 
while there is plenteous rain on the west of the 
Andes, the treeless “ pampas ’’ of the Argentine Re- 
public and Patagonia on the east get drier and 
colder as one goes southward. There is, however, 
a growth of tall grass and weeds that feeds herds of 
horses and cattle. Except the Moluccas no country 
is so liable to earthquakes as the west of South 
America. The Andes are rich in the precious 
metals • gold in Colombia, silver in Peru and Bolivia, 
and copper in Chili. The deposits of nitrate of 
soda in the deserts of Atacama and Tarapaoa and 
of guano on the Lobos and other islands belonging 
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to Chili are of great value. Diamonds are obtained 
in Brazil. Botanically, South America falls into 
six regions : (i) the region of cacti and peppers, 
including the northern part up to altitudes of 
5,000 feet, producing the vegetable-ivory and other 
palms, the Victoria regia water-lily, and among 
cultivated plants, chocolate, vanilla, yams, plan- 
tains, sugar, and coffee ; (ii.) the region of cin- 
chonas, the Andes, up to 9,(500 feet, between S'* N. 
and 20“ S., in which the potato occurs ; (hi.) the 
region of calceolarias, in the same latitudes, but at 
greater altitudes ; (iv.) the region of palms, includ- 
ing the basin of the Amazon, with luxuriant forests 
of enormous myrtaceous and other trees covered 
with liansis and innumerable epiphytes, ferns, 
aroids, orchids, and others ; (v.) the region of 
arborescent Compositce, from the Tropic of Capri- 
corn to 40° S,, with araucarias and calceolarias, 
where wheat, peaches, and the vine are cultivated ; 
and (vi.) the Antarctic region, with the fuchsia, 
crow-berry, and two species of beech. The most 
valuable timber-trees of South America are the 
greenheart and mora of Guiana ; tind caoutchouc, 
cinchona, and Paraguay tea are also important vege- 
table products. The animals of South America are 
very distinct from those of other regions. Insect- 
life is wonderfully varied, chigoes, mosquitoes, 
locusts, termites, and brilliant butterflies abounding, 
besides tarantulas, scorpions, and centipedes. The 
species of fish are often confined to one portion 
only of a river, over 2,000 occurring in the Amazon 
basin. Among the chief reptiles are the crocodile, 
alligators, boa, and rattle-snake ; and the birds are 
exceptionally numerous, numbering more than 
2,300 species, or thrice the variety of North 
America, including the condor of the Andes, the 
rhea or American ostrich of the pampas, humming- 
birds, parrots, and toucans. Opossums, sloths, ant- 
eaters, and armadillos ; dolphins, porpoises, and 
manatees in the larger rivers ; the rodent viscacha 
in the southern pampas, and the capybara further 
north ; tapirs, and peccaries ; the llama, guanaco, 
alpaca, and vicufta, the second of which is the most 
widely diffused, though the hair of the alpaca of 
Peru is the most valuable ; vampire bats ; the 
jaguar and puma, the latter ranging fifty degrees on 
either side of the equator ; and numerous monkeys, 
characterised by their wide (platyrhine) nasal 
septum and prehensile tails destitute of hair be- 
neath, are among the chief mammals. Remarkable 
allied forms of sloth, armadillo, and llama of gigan- 
tic size have been found fossil in comparatively 
modern (Pleistocene) deposits. Cattle and horses, 
though of European introduction, form vast semi- 
domesticated herds on the pampas, so that meat, 
fresh and preserved, meat extract, tallow, hides. 


wool, and horsehair form the chief exports from 
Uruguay and the Argentine Republic. Of the 
population, estimated at over 34J. millions, two- 
fifths are native Indians, one-fifth whites, and one- 
tenth negroes, chiefly in Brazil. The rest are of 
mixed race. The whites in Brazil are of Portuguese 
origin ; elsewhere, except in Guiana, mainly Spanish. 

Political Divisions . — South America is divided 
between thirteen powers, which, with their areas, 
ratios to Great Britain, and populations, are given 
in the following table, from the nortli southward : — 



Area in 
sq. miles. 

Ratio to 
G. Britain. 

Population. 

Density 
persq. m. 

Coloinbin 

881,420 

3; 

3,500,000 

los 

Venezuela 



2,121,988 

4 

Guiana, British (sec Vol. II., 
p. 24i>.) 

“ 85,425 

1 

274,311 

3 

Guiana, Dutch (see Vol. 
III., p. 02) 

40,000 

1 

67,000 

u 

f 

Guiana French (see Vol. 
11., p. 371.) 

40,880 


86,000 

Brazil 

3,210,000 

SO 

14,000,000 

4 

Eeuaclor | 

248,380 


3,100,000 

4 


405,040 

5} 

2,970,000 

7 

Bolivia 1 

472,000 

2,800,000 

2,716,026 

6 

Chili 1 

250,8'iO 

or 

-F 


Paraguay , 

145,400 

u 

476,000 

Uruguay , 

72,112 


700,000 

10 

Argentine Republic • - - 

1,006,018 

1 

4,200,000 

4 


The ten independent States in the above list are 
all republics ; Brazil, till 1822 Portuguese, and till 
recently (1889) an empire; the rest until 1812 to 
1823 Spanish. The prevailing religion throughout 
the continent is Catholic, other forms being 
tolerated. 

Colombia, formerly New Granada, between 
12° 25' N. and 2° 40' S. lat., and between 83° and 
68° W. long., is rich in forests, precious stones, and 
gold. It also exports cinchona-bark, coffee, 
tobacco, hides, caoutchouc, and dye-woods. There 
are only 195 miles of railway open ; but the River 
Magdalena is navigable for nearly G(X) miles. The 
Isthmm of Panama., traversed by a railway, from 
Colon, or Aspinwall, on the Caribbean Sea, to 
Panama, on the Pacific side (47J miles) with a 
summit-level of 260 ft., and across which a ship- 
canal has been commenced, is within this republic, 
Bogota (100), 6,200 miles, or 35 days from London, 
at an altitude of 8,600 feet, is healthy. Aspinwall 
or Colon^ on the north side of the isthmus, is the chief 
port, connected by steamers with St. Thomas in the 
Virgin Islands (1,300 miles), and with Southampton 
(4,900 miles). Pa/nama, on the Gulf of Panama, is 
fortified, and is similarly connected with San Fran- 
cisco. Cartagena^ on the Caribbean Sea, is also a 
port. 

Venezuela, between 12° 12' and 1° 30' N. lat.. 
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and 73® 15' and 59° 52' W. long., mainly in tho basin 
of the Orinoco, has extensive llanos devoted to 
cattle- and ho?se-rearing, is rich in gold, and ex- 
ports cofEee, cocoa, cotton, sugar, and tobacco. The 
British Guiana frontier is now under dispute. 
C9IW09M (70), 4 ,760 miles from London, subject to 
earthquakes, trades through its port La Otuzyra. 

Bbazil, a state nearly equal in extent to the 
United States, lies between 4° 22' N. and 33° 45' S. 
lat., and 73° 16' and 34* 40' W. long., only about one- 
fifteentb of its area being outside the tropics. It 
has a coast-line of 3,700 miles, and is mainly 
drained by the Amazon and its tributaries, though 
the Paranahiba and San Francisco drain a con- 
siderable area in the west. Gold, diamond, topaz, 
and other valuable minerals occur, and the soil is 
almost everywhere fertile. The forests of large 
trees in the tropical part of the interior are 
immense, yielding rosewood, mahogany, logwood, 
&c. From the northernmost provinces rubber is 
shipped from Par/(, on a mouth of the Amazon ; 
Pernamhico is the centre of a .sugar-cane zone, a 
little to the south ; Bahia, the port of the central 
tobacco district; and Bio do Ja/ndro, and Sam, 
Paulo, of the coffee district. The manioc or cas- 
sava, from which tapioca is prepared, cacao and 
cotton are also staple products. The country 
possesses hardly any manufactures. About a 
quarter of the foreign trade is with Great Britain. 
There are nearly 6,000 miles of railway open ; but 
much of the forests of the interior is only sparsely 
inhabited by Indians. The only important towns 
are on the coast. Rio de Janeiro (550), often called 
simply Rio, on one of the most beautiful land- 
locked harbours in the world, is nearly on the 
Tropic of Capricorn, 5,750 miles, or 20 days, from 
London, Pemamhuco, a port, south of Cape San 
Roque, is protected by a reef (“ Recife ”). Bahia, 
further south, has a university. 

Eouadob takes its name from lying on each side 
of the equator, being between 1° 50' N. and 4° 60' 
S. lat., and 81° and 70° W. long. It includes the 
peaks of Chimborazo, Cotopaxi, and Antisana, and 
has extensive forests, yielding cinchona, rubber, 
&c. Cocoa is the chief export. The Galdjiagoi, or 
Turtle, Islands (2,961 square miles) belong to 
Ecuador. Quito (52), though on the equator, being 
at an altitude of 9,600 feet, has a spring-like 
climate, but is liable to earthquakes. It is 6,660 
miles, or 36 days, from London, and about 5J hours 
slow by Greenwich. Gxmjaquil (40), on the Gulf 
of Guayaquil, exports cocoa. 

Pbbu extends from 2° 20' to 18° S. lat., and from 
81° 20' to 67° 30' W. long., and is traversed by the 
Andes, which intersect a sandy rainless desert, 70 
to 600 miles across, watered only by transverse 


rivers at wide intervals, between them and the 
coast. Sugar is grown by irrigation along the 
banks of these rivers. The Cordilleras are rich in 
silver, quicksilver, and copper. The “montafta” 
region on the east slopes of the Andes, containing 
the head-waters of the Amazon, is a region with 
a hot but moist climate, a rich soil, and thick 
forests, yielding cinchona and sar.saparilla. Lima 
(101), an unhealthy city, subject to earthquakes, a 
few miles from Callao, its port, is 7,020 miles, or 
32 df^s, from London, in lat, 12° S. and long. 77° W. 

Bolivia, between 8° and 23° S. lat., and between 
73° and 57° 30' W. long., 1ms no sea-board, consisting 
of the Andean plateau and a “ montaha,” or forest 
region, in the north, which is drained by the 
tributaries of the Madeira. The silver mines of 
Potosi are believed to be inexhaustible ; gold and 
other minerals occur ; and rice, barley, maize, 
cotton, cocoa, indigo, rubber, cinchona, and coca 
are produced. Sucre (12), on the plateau, near 
the watershed between the Madeira and the Para- 
guay, is 8,386 miles from London, in lat. 19® B. 
and long. 64° 25' W. La Paz, on the table-land 
of Lake Titicaca, near Mt. Sorata and the Peru- 
vian frontier, is a larger town. 

Chili, between 18® 28' and 66® 36' S. lat., and 
75® 40' and 66° 30' W. long., occujne.s all the 
coast strip south of Peru and west of the Andes 
to Cape Horn, liaving a coast-line of about 2,600 
miles, and including both .shores of the Straits of 
Magellan and half of Tierra del Fuego. The 
Andes form most of its eastern frontier, rising to 
6,(K)0, 10,000, or 18,000 feet, the dormant volcano 
Aconcagua being 22,422 feet. There are no rivers 
of consequence. The northern part of the repub- 
lic is the arid deserts of Tarapaca and Atacama, 
with moKSt valuable deposits of nitrate of soda 
and gold and silver mines. The bulk of the popu- 
lation is in the centre, between 33° and 38° S. 
lat., where wheat is grown and exported and 
copper mines occur. Iron and coal occur in the 
south. Chili now holds the islands off the coast 
producing guano, which were formerly Peruvian. 
There are extensive domo.stic manufactures, and 
the numerous ports are favourable to commerce. 
About 40 per cent, of the trade is with England. 
Santiago (189), on a fertile plain, in lat. 33° 22' 
S., 9,000 miles, or 40 days, from London, rid 
Panama, or 11,000 miles vtd the Straits of 
Magellan, is connected by railway with its fine 
port Valj?araiso (104), in lat. 33® 6' S., which ex- 
ports corn and copper. La Concepcion (24) is a 
southern port ; and Iquique (15) that of the 
nitrate region of the north. 

Paeaguay, between 22® 4' and 27® 30' S. lat., 
and between 61° 20' and 64® 32' W. long., is 
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bounded on the west by the Paraguay and on the 
east and south by the Paranahiba, and has no 
sea-board. There are many valuable sj^ecies of 
trees yielding rubber, bark, dyes, and timber, 
one of the chief being a holly yielding Paraguay 
tea, or “yerba de mat6,” a principal article of 
trade with the rest of South America. Oranges, 
sugar, rum, cotton, and tobacco are produced for 
export ; maize, rice, and cassava, as food. Asun- 
cion (24), is on the Paraguay. 

Uruguay (“ La Rei)ublica del Banda Oriental 
del Uruguay,” the rejjublic of the east side of the 
river Uruguay) lies between 30*^ and 35*^ S. lat., and 
between 57® 42' and 53® 25' W. long, having the broad 
shallow estuary of La Plata to the south. The 
country is well W'aterod and largely devoted to 
cattle-farming, the large farms being enclosed by 
wire fences. Tinned meat, wool, hides, horn, 
horse-hair, and tallow are the chief exports. 
Monte Video (104), the most accessible port on the 
La Plata, is 7,030 miles, or 25 days, from London, 
and is nearly on the same latitude as Cape Town 
and Sydney. Fray Bentos and Paysandu, on the 
Uruguay, are centres of the meat-extract and 
tinning trades. 

The Argentine Republic is a federation of 
numerous provinces occupying a vast plain or 
“ pampas,” dry and barren in the north (“ El 
Gran Chaco ”) and west, near the Andes, but with 
luxuriant herbage in the oast. It feeds enormous 
herds of sheep and cattle in Entre Rios, between 
the Uruguay and Parana, Cordoba, and Bvmos 
Ayres. In Sa/nta Fe, between Entre Rios and 
Cordova, wheat and maize are grown for export. 
Wool, hides, live animals, and frozen sheep are 
the chief exports. Patagonia, south of the Rio 
Negro, is a less fertile gravelly desert, occupied by 
virtually independent Indians and herds of 
guanaco and rhea. Half of Tierra del Fuego, a 
cold wet island, inhabited by degraded savages, 
also belongs to the Argentine Republic. There are 
6,000 miles of railway in the republic, and more are 
in the course of construction. Buenos Ayres (434), 
the largest city in South America, on the south side 
of La Plata, though not readily accessible by water, 
grows rapidly by a great immigration from Europe. 
It is 7,160 miles, or 27 days, from London. 

OCEANIA. 

The island continent of Australia, the East Indian 
Archipelago, lying between it and. Asia, and the 
numerous islands of the Pacific, are known col- 
lectively as Oceania. Its land area is about four and 
a half million square miles, and is divided into four 
regions: Australasia, Melanesia, Malaysia, and 
Polynesia. Australasia, or southern Asia (Latin 


australis, southern), includes Australia, Tasmania, 
and New Zealand, and a few smaller adjacent 
i&lands, almost all of which, being British, have 
been already described (Vol. II., pp. 242-3, 313- 
316). 

Melanesia (Greek, fjLiXas, mblas, black; v^aos, 
ncsos, an island), so called from being inhabited by 
the black Papuan race, a tall, bearded, pagan people 
with frizzled hair, includes New Guinea or Papua 
(Vol. II., p. 316), and a chain of smaller islands to 
the east and south-east. These are the Bismarck 
Archipelago, formerly New Britain, New Ireland, 
and New Hanover, now part of the German colony 
Kaiser Wilhelm’s Land (Vol. III., p. 64) ; the 
Stdomon Islands ; the New Hebrides, under a joint 
British and French protectorate; and the French 
New Caledonia (Vol. II., p. 371). 

Malaysia, peopled by the Malays, a short, brown 
or sallow, beardless, black-haired race, expert as 
sailors, and having thus peopled Polynesia, New 
Zealand, and even Madagascar, includes the large 
islands of Sumatra, Java, Borneo, and Celebes, and 
the Moluccas or Spice Islands, Timor, and the 
Philippines, all of which are largely volcanic. The 
natives are Mohammedans, the islands belonging 
mainly to Holland (Vol. III., p. 62), and producing 
rice, sugar, coffee, spices, and trepang. The north 
of Sumatra is the independent state of Acheen ; 
the east of Timor is Portuguese ; part of the north 
of Borneo is British (Vol. II., p. 124), and the Phil- 
ippines are Spanish (Vol. Ill , p. 250). 

Polynesia (Greek, uroXvs, polus, many ; vriaos, 
nesos, an island), consists of the numerous groups 
of small islands mostly within the tropics. North 
of the equator are the Ladrone, Caroline, and 
Sandwich Islands ; south of it, the Fiyi, Tonga or 
Friendly, Samoa, MarquesOjS, Gambler, Austral, and 
Society Islands, With the exceptions of the vol- 
canic Sandwich and Fiji groups, they are mostly 
coral islands, their chief products are cocoa-nuts, 
bananas, bread-fruit, and yams, and their natives 
are Malays, many of whom are converts to Chris- 
tianity. The Ladrone and Caroline Islands are 
Spanish ; the Fijis are British (Vol. II,, p. 316) ; 
the Marquesas, Gambler, Austral, and Society Is- 
lands are French ; the Sandwich, Tonga, and Samoa 
groups are independent native kingdoms. The 
Sandwich or Hawaiian Islands, eight of which 
are inhabited, lie between 19° and 23° N. lat., and 
between 154° and 160° W. long,, and have an area of 
6,587 square miles, with 86,000 inhabitants. Hawaii, 
the largest, contains several volcanos, Matma Lea 
and Mauna Kca being each nearly 14,000 feet, and 
the crater of Kilan^a, being the largest active 
crater in the world. Honolulu [20], 23 days from 
London, has railways, steam tramways, and steam- 
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boa| communication with San Francisco, its chief 
trade being with the United State*?, to which it ex- 
port’s sugar, rice, and coffee. The population are 
entirely Christiai, and the government is consti- 
tutional. 

The Tonga, or Friendly Island^, between 15° 
and S. lat„ and 173° and 177° W. long., ha\e an 
area of 385 square miles, and a population of 21,000. 
Tongatabu exports copra, or dried cocpa-nut, as 
do also the Samoan, or Navigators’ Islands, 
which have an area of 1,076 square miles, and a 
population of 36,240. Apia is the centre of German 
trade in the Pacific. 


ALGEBRA. — III. 

[Continued from p. 87 ] 
MULTIPLICATION. 

66. Examples.— (1) What will 4 oranges co^t 
at X pence each ? 

Here we say, if otic orange costs x pence, 4 
oranges will cost 4 times as much ; they will there- 
fore cost 4a? pence ; and this is the answer. 

(2) Haw much can a man earn in 6 months at a 
pounds per month ? Reasoning as before, we have 
a X 5z=: 5a pounds for the answer. 

Now, 4a? is equal to a? -f a? -H a? -t- a? ; and 5a =: 
a-\-a + a + a + a. 

67. Hence tJte repeated addition of a quantity io 
itself is called MULTIPLICATION. From this defini- 
tion of multiplication it is manifest that the product 
is a quantity of the same kind as the multplicand 

68. It IS plain, therefore, that multiply iny hy a 
n'hole Tiumher is tahiny the mvltiplicand as many 
times as there are units in the multijfUer, Thus 
multiplying a by 1 is taking the multiplicand once, 
as a. 

Multiplying by 2 is taking the multiplicand 
tTvioe, as a -f etc. 

69. On the other hand, multiplying hy a fraction 
IS taking a certain portion of the multiplicand as 
numy times as there a/re like portions of a unit in the 
multiplier. Thus : — 

Multiplying a by is taking | of the multiplicand 
o'nce, ^ss }a. 

Multiplying by ^ is taking of the multiplicand 
twice, }a -j- -^a. 

70. Multiplying two or more letters together is 
writing them one after the other, either with or with- 
out tp^ sign of multiplicaiiion between them [see Art. 
28, page 21]. Thus h multiplied into c is 5 x c, or 
h.c,o£ he; and the product of a? into y, into z, is 
a? X y X or a? . y . z, or, as it is more commonly 
written, oey%. Also the product of am into xy is 
amxy ; and of abo into xyz, is ahexyz. 


71. There will be no difference as to the result in 
whatsoever order the letters are arranged. Thus the 
product of ha is the same as that of ait ; and 8 times 
6 is equal to 5 times 3. In like manner, the product 
of a, h, and c, is ahe, cab, hoc, or vha. It is more 
convenient, however, to place the letters in alpha- 
hetieal order. 

72. When the letters have numerical oo-effi- 
ciBNTS, these must he multiplied together, a/nd pre- 
fixed to the product of the letters. 

Examples. — (1) Multiply 3a into %h. 

Here the answer is 3ah. For if a into h is ah, 
then 3 times a into h is evidently 3ah ; and if, 
instead of multipljdng by b, we multiply by twice h, 
the product must be tTvioe as great, that is 2 x 3ah, 
which is 3ah. 



(2) 

(3) 

(4) 

(5) 

(fi) 

Multiply 

127/y 

3dh 

2ad 

Udh 

Say 

By 

2rx 

my 

\3<ihm 

X 

Smx 


Product: 2^hran; 3dhmy 23adghm Ihdhx 2^amxy 


73. If either of the factors consist of figures only, 
these must be multiplied into the co-efficient of 
the other factor, and the letters annexed. Thus 
3ah into 4 is \2ah ; 36 into 2a? is 72a?; and 24 into 
hy IS 247/// 

From the preceding rules we have the general 
one, that when factors arc to be multiplied the 
product will be the same in whatever order the 
operation is performed. 

74. If the multiplicand be a compound quantity, 
ecmli of its terms must be multiplied into the mul- 
tiplier. Thus the product of h -{■ c d into a is 
ah ac Cbd. For the whole of the multiplicand 
is to be taken as many times as there are units in 
the multiplier. 

Examples. 


(1) Multiply d -f 2xy 

By 

Product : 3hd + 3hxy 

(3) Multiply 37/7 + 1 
By my 

Product : 3hlmy + my 


(2) 2h -f m 
5dy 

\2dhy -f 5dmy 

(4) 2hm + 3 
4J 

3bhm -f 127/ 


75. It must be carefully observed that the pre- 
ceding instances are not to be confounded with 
those in which several factors are connected by the 
sign X , or by a point. In the latter case, the mul- 
tiplier is to be written before the other factors 
without being repeated. The product oih x d into 
a\s ab X d, and not ab x ad ; for & x ^ is bd, and 
this into a is abd [Art. 70]. The expression b x d 
is not to be considered like b d, a. compound 
quantity consisting of two terms. Different terms 
are always separated by -|- or — [Art. 19]. The 
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product oil X h X rtixy into a,\saxhxhx m 
X or ablimy. But J -f -f ?/ into aisah ’\- 
ah am ay. 

76. If both the factors are compound quantities, 
each term in the multiplier must he multiplied into 

\ I multiplicand. Thus (a h) into 

(o + <i) is tic -f -f he -f hd. For the units in the 
multiplier a -\-h aie equal to the units in a, added 
to the units in h. Therefore the product produced 
by a must be added to the product produced by h. 
lienee, the product of e + <7 into a h/\s ac ad 

he "f" hd. 

For the product of c d inio a is ac ad ; and 
the product oi c -{■ d into i is he hd [Art. 75] ; 
therefore the product oic-\-d into a h is ac ad 
•4* ftc + hd. 

Examples. 

(1) Multiply 3a? -p ^ 

By 2a -f hiti 

Product : ^ax + 2ad + ?>lmx -p dhm 

(2) Multiply 4ay -f 2h 

By 3c + 

Product : \2aoy + ^hc -p ^arxy -f 2hrx 

(3) Multiply a -f 1 

By 3a? + 4 

Product : Sax -p 3a7 -p 4^ + 4 

(4) Multiply 2b + 7 

By 0^ -P 1 

Product : 12bd + 42^7 -p 2J -f 7 

(6) Multiply d rx -\~h by dm -f 4 -p 7y. Am. 
%dm + Smrx + -p 4<^ 4- 4ra? + 4/^ + 7<7y -P Irxy 

+ 

(6) Multiply 7 + GJ + by 3r + 4 + 2h. Am. 
21r + IShr + Sadr -p 28 -p 24Z» -f ^^ad + 14/i + 12hh 
-P 

77. When several terms in the product are alihe, 
it will be expedient to set one 'tender the other, and 
then unite them by tlie rules for reduction in addi- 
tion, as in the following examples : — 

(1) Multiply h a 
By h-\- a 

hh -P ah 

ah aa 

Product : hh -p 2ah -p aa 

(2) Multiply -p c -P 2 
By & -p c + 3 

hh he 2h 
-P Jc -p cc -P 2c 
”P Sh -p 3c -p 6 

Product : && -P 2&c -p -P cc -p 6c -P 6 


(3) Multiply 4-y -P 1 

By 37» -P 2a? -P 7 
Sab -p Shy -p Sh 

-P 2aa? -p 2xy -P 2x 
-p 7c 4- 7y -P ' 

Prod. : Sah-{-Shy-\-Sh-{‘2ax-\-2xy-\'2x-\-la-\-ly-\-l 

(4) Multiply Sa-\- d ^ by 2a -p 3/7 + 1. Am. 

6a2 4- Had + 11a 4- + 13^7 4- 4. 

(6) Multiply Z» -p c/7 + 2 by 37* 4- 4c/7 -p 7. Am. 

37*2 ^ ^ 13J ^ 4. 15^^ + 14. 

(6) Multiply 3 J + 2a? -p 7/ hy a x d x 2a?. Am. 
Sahdx -p 4adx^ 4- 2adhx. 

7S. It is plain that when the multiplier and mul- 
tiplicand consist of any quantity repeated as a 
factor, this factor will be repeated in the product 
as many times as it is in the multiplier and multi- 
plicand together. 

Example.— Multiply a xax a 
By ax a 

Product : axaxaxaxa = aaaaa, or a^. 

Here a is repeated three times as a factor in the 
multiplicand, and twice in the multiplier; hence 
it is repeated five times in the product, and is called 
the fifth power of a. 

Examples. — (1) What is the product of hhhh by 
hhhi" Am. hhhhhhh, or F. 

(2) What is the product of oa x aaa x aaaa by 
acuL X aaaa ? Ans. oa^aaxuiacwmMmaa, or a^®. 

79. It ih also plain, from Art. 73, that the numeral 
co-efficients of several factors should be brought 
together and made into one factor by multiplica- 
tion. Thus to multiply 2a x Sh by 4a x 6i^, gives 
the product of 2a x 37* x 4a x Sh, or 120aa7>7>. For 
the co-efiicients arc factors [Art. 24], and it is im- 
material in what order these are arranged. There- 
fore 2ax 37*x4ax 67* = 2x3x4x 5 X a x a x 
h X h=z I20aahh. 

Examples.— (1) What is the product of 3fl? x 
4fl? X 6y by 2y x 4z ^ Am. iHOxxyyz. 

(2) What is the product of 3a x ibh by 6w x 6y ? 
Am. SSOahhmy. 

(3) What is the product of ih x Gd by 2a? -b 1 ? 
Am. iShdx + 2ihd. 

80. The product of two or more powers of the 

same yuamtity is expressed hy writing that yuamtity 
with a/n index eyual to the sum of the indices of the 
proposed powers. Thus the product of a® and a* is 
a* ; and the continual product of a?®, x^, and or® is 
0?^®. So likewise t he product of x^ and a?” is x^ 
4- ”, and that of x and a?’' is a?” -f ^ ; and, on the 
same principle, ihe product of a?ni — n jg 

a?"». The reason of ihis is evident from Art. 79. 
Thus a? and a® are the same as aa and aa>a; the 
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product of which is aaoMi or ; the index 5 being 
the sum of the indices 2 and 3, the numbers which 
show how often a is used as a factor in the given 
powers. • 

Examples. — (1) What is the product of and 

a? 7 Am. a?. 

(2) Find the continued product of or, ah, and 

Am. a^h^. 

(3) Find the continued product of x^, xhj, 
and xy*. Am. x^^y^. 

RULE FOR SIGNS IN THE PRODUCT. 

81. The rule is that ii^to 4* produces -|- ; — 
into + gives — ; -j- into — gives - ; and — into 

— gives 4- ; or, in words, plm multipled by plus 
gives 2 )lu 8 ; minus by plus gives minus; jdas hy 
minus gives minus ; and minus by minus gives plus; 
that is, if the siyus of the factors are alike, the sign 
of tlyi product will he plus, or affiniiatice ; hut if the 
sigm of the factors are unlike, the sign of the pro- 
duct mill he minus, or ucgatire. 

82. The first case, viz., that of 4- into +, needs 
no explanation, being the same as that of ordinary 
numbers. 

83. The second case is — into 4-) that is, the 

multiplicand is negative, and the multiplier j)Osi- 
tive. Thus, — into 4- 4 is — 4it. For the reijeti- 
tions in the multiplicand are — a — ft — — 

— 4ft. 

Examples.— (1) Multiply 2a— m 
By 3/f 4- X 

Product : i\ah — 3/f//f 4- 2ax — mx. 

(2) Multijdy h *- od 4- 4 
By 2// 

Product : 2hij — ^idij 4- 8y. 

(3) Multiply a —2 — Id — X 
By U 4- h 

Product : ^ah —ijh—2\h(l—‘6hx-\-ah—2h— Idh —hx. 

84. In the two preceding cases, the positive sig^n 
prefixed to the multiplier shows that the repetitions 
of the multiplicand are to be added to the other 
quantities with which the multiplier is connected. 
But in the two remaining cases, the negative sign 
prefixed to the multiplier indicates that the sum of 
the repetitions of the multiplicand are to be 8%th- 
tracted from the other quantities. This subtraction 
is performed at the time of multiplying, by making 
the sign of the product opposite to that of the 
multiplicand. Thus 4- a into — 4 is — ^.a, For 
the repetitions of the multiplicand are, ■\-a-\-a-{- 
ft 4- ^ = 4- 4<J. But this sum is to be suhtracted 
from the -other quantities with which the multiplier 
is connected. It will then become — ia [Art. 58], 
Thus in the expression & — (4 x ft) it is manifest 


that 4 X ft is to be subtracted from ft. Now 4 x ft 
is 4ft, that is, 4- 4ft. But to subtract this from ft, 
the sign 4- must be changed into — . So that ft — 
(4 X ft) is ft — 4fi. And ft x — 4 is therefore — 4ft. 

Again, suppose the multiplicand is a, and the 
multiplier (6 — 4). As (6 — 4) is equal to 2, the 
product will be equal to 2ft. This is less than the 
product of 6 into a. To obtain, then, the product 
of the compound multiplier (G — 4) into a, we must 
sfiihtract the product of the negative part from that 
of the positive part. Thus, multiplying ft by 6 — 4 
is the same as multiplying a by 2. And the pro- 
duct of the former, viz., 6ft — 4ft, is the same as the 
product of the latter, viz., 2a. But if the multiplier 
be (G 4- 4), the two products must be added. Thus, 
multiplying a by G 4- 4 is the same as multiplying 
ft by 10. And the product of the former, viz., 6fi 4- 
4ft, is the same as the product of the latter, viz., 

10ft. 

This shows at once the difference between mul- 
tiplying by positive factor and multiplying by a 
negative one. In the former case, the sum of the 
repetitions of the multi])licHnd is to be added to, in 
the latter it is to be suhtracted from, the other 
quantities with which the multiplier is connected. 

Examples.— (1) Multiply a-\-h 
By h — X 

Product : ah 4- h‘^ -^ax — hx. 

(2) Multiply Zdy -f /fa; 4- 2 

By mr — ah 

ict ; ^dniry-\-hmrx-^2mr—Zahdy—ahlix—2ah. 

(3) Multiply 3/f + 3 

By ad — ^ 

Product : ^adh 4- ?>ad — 18/f — 18. 

85. If two negatives be multiplied together, the 
product will be affirmative : — 4 x — fi = 4“ 4fi. 
In this case, as in the preceding, the repetitions of 
the multiplicand are to be suhtracted, because the 
multiplier has the negative sign. These repetitions, 
if the multiplicand is — a, and the multiplier — 4, 
are —a —a—'a — a'=. — ^a. But this is to be 
subtracted by changing the sign. It then becomes 
4" 4fr. 

Suppose — a is multiplied by (6 — 4). As 6 — 4 
= 2, the product is evidently trvice the multiplicand, 
that is, — 2a. But if we multiply — a into 6 and 
4 separately, — a into 6 is — Go-, and — a into 4 is 

— 4fi [Art. 83]. As in the multiplier, 4 is to be 
subtracted from 6 ; so, in the product, — 4fi must 
be subtracted from — Gfi. Now, - 4fr becomes by 
subtraction 4* 4fi. The whole product then is — 6ft 
4- 4ft, which is equal to — 2a Or thus, multiplying 

— a by 6 — 4, is the same as multiplying — a by 2 ; 
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and the product of the former, viz., ~ 6a 4- 4a, is 
equal to the product of the latter, viz., — 2a. 
Hence the general rule may be thus stated: — 
When qua/ntitie» are multiplied hy a positive term, 
their eiyns a/re retained in the product ; hut when 
hy a negative one, they are changed. 

86. It is often considered a great mystery that 
the product of two negatives should be affirmative. 
But it amounts to nothing more than this, that the 
subtraction of a negative quantity is equivalent to 
the addition of an affirmative one [Arts. 58, 69], 
and therefore that the repeated subtraction of a 
negative quantity is equivalent to the repeaied 
addition of an affirmative one. So, taking off from 
a man’s hands a debt of ten pounds every month, is 
adding ten pounds a month to the value of his 
property. 

Examples.— ( 1) Multiply a — 4 into — 6. 
Am. — \2h — 6di -f 24 

(2) Multiply ^ah — ah 7 into A dy hr. 
A ns. 12ad — 4ah — 28 — 3ad^y -f adhy -}- 7dy — 
Hadhr + ah^ -f 7hr. 

(3) Multiply 2hy -f S?n — 1 into 4d — 2x + 3. 
Ans. Mhy + \2dvi — 4<i — 4hxy ~ idOix -j- Sa? + 67^y 
-f 9w — 3. 

87. Positive and negative terms may frequently 
balance each other, so as to disappear in the pro- 
duct. [Art. 63.] 


Examples. 


( 1 ) 

Multiply a-^h 
By a -\-h 

aa — ah 
-f — hh 

Product . aa * -- bb. 


( 2 ) 

mm ~ yy 
mm -f yy 

mnimm — mmyy 

4- mmyy — yyyy 
mmmm * ““Vyuy- 


( 3 ) 

Multiply aa-\- ab -\-hb 
By a^h 

aaa 4- aab 4- abb 

— aab — abb — bbb 

cma * * — bbb. 


88. For many purposes it is sufficient merely to 
indicate the multiplication of compound quantities, 
without actually multiplying the several terms. 
Thus [Art. 23], the product of 

into /t-4-m4-y, is (a-f c)x(^4-»i4-y)' 

Examples.— ( 1) What is the product of a 4- w 
into h-\‘X and d-\-y? Ans. (<i,4- rn) (h + a?) 4- y). 

By this method of representing multiplication, an 
important advantage is often gained, in preserving 
the factors distinct from each other. When the 
several terms are multiplied in form, the expression 
is said to be expanded. 


(2) What does (a b) x (c d) become when 
expanded ? Ans. ac -A- ad ^ be ^ bd. 

89. .With a given multiplicand, the less the mul- 
tiplier, the less will be the product. If, then, the 
multiplier be reduced to nothing, the product will 
be nothing. Thus a x 0 — 0.' And if 0 be one of 
any number of fellow-factors, the product of the 
whole will be nothing. 

Examples. — (1) What is the product oi ab x c 
X Sd X 01 Ans. 0. 

(2) And (a b) X (c d) x (h m) x 01 
Am. 0 

(3) Multiply \ by 1 — 

X 4- Ans. 1 4- 4- -1- ar* -f a?® -f 

(4) Multiply l4-a?4-aj2-fa^4'3?^4'a^by 1 — 
a? -f — a;® -f a4 — a?®. Am. l-\~x^-\-x^’-~x^^x^ 
— a?^®. 

(6) Multiply a 2b 0 by a — c. Am. a^ 4- 
2ai> — 2hc — C“. 

(6) Find the continual product of a*?/ — 1, a ?2 — 
1, and — 1. Am. x^yh^ — xryz — xyh — xyz'^ -f 
xy xz A- y^ 1. 

(7) Find the continual product of a?“ 4- y^ -b 
xz, and z^ -f xy. Am. 2xhj-z'^ 4- x^\J^ + xH^ 4" 

4- ocyz^ 4- xyz^ -f x^yz. 

(8) Multiply a- b"^ (d) ao be hj a A- 

4- c. Ans. c^ — 3abc. 

From the principles explained in Articles 66 to 
89 we derive the following general rule for multi- 
plication : — 

90. WiJ'LE.-- Multiply the letters and co-efficients 
of each term in the multiplicand by the letters and 
co-efficients of each term in the multiplier ; a/nd pre- 
fix to each term of the product the sign required by 
the principle, that like sigm produce 4-, a/nd unlike 
sigm — ; lastly, unite such terms as are similar. 

Otherwise . — Multiply every part of the multipli- 
cand by every part of the multiplier, a/nd collect the 
results as in addition. 

Exeboise 6. 

1. hax X Zay. 

2. v“ + 1 X — h 

3. V* 4 p X V" ~ P. 

4. afi X z\ 

5. X ar”. 

6 . X 

7. x® — 3x^y + Sxy^ x axy. 

8. 1 - 2a; -I- 8a:» - 4®’ X 1 + «. 

9. sfl + 2ax A- a* X X* - 2ax + a*. 

10. v~2z X 2x- 3z. 

11. Multiply a + 8& - 2 into 4a - 6& — 4. 

12. Multiply 4a6 x a; x 2 into 3my — 1+h. 

13. Multiply (7ah — y) x 4 into 4a; x 3 x 5 x d. 

14. Multiply {0ab-lid + l)x2 into (8 4 4a; - 1) x d 

Uh Multiply 3ay + y — 4 + h into (d 4 a?) x(h + y). 

16. Multiply 6ax — (4h — d) into (ft 4 1) x (^ + 1). 

17. Required the continual product ofa + 6 + c, - a + 6 + c, 
a — 6 4 c, and a + 6 — c. 

18. Find the product ofafi — y* + :^ — + 
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19. Find the continual product of 2« - y, 2x + y, and + y*. 
20 Multiply a + 5 into a + b into a + 6. 

21. Multiply x+y into a - y into x + y. 

22. Multiply 4(« + y) into 8« into 6b into 8. 

23. Multiply 3 (a + b + c + d) into xyz. 

24. Multiply XX H- ary + yy into x — y. 

26. Multiply am — bbb into oaa + bbb. 

26. Multiply oa — ox + xx into a + x. 

27. Multiply yyy — nyy + my — am into y + a. 

28. Multijdy 15a + 20?>b into 3a - 4bb. 

29. Multiply 3a fx + y) x 4 into a + b. 

30. Multiply oa 4- 2ab + bb into a + b into a + b. 

31. Find the product of x - 2x* + 3x* x 4a4 + 5x* — 6x«. 

.32. Find the product of 6y" — 7y^ — 8y* + 3y* + y x 7y — 8. 

33. Find the product of a® — 2a* + 3 x a* + 2tt — 3. 

84. Find the product of v* — 4a r* + 6a*y* — 4aH + a* x v* — 

3(n>* + 3a*r - o'*. 

35. Find the product of x* - a*x + 2a3 x x* - ax + 2a». 

3<). Find the continual product of x — 1, x + 2, x + 4, and 

X — 5. 

87, Multiply 1 — X + — X® + X* — x'i by 1 + x + x*. 


KEY TO EXERCISES. 
Exercise 4. 


1 . Oab + cd — 4m 4 7. 

2. 8y — dx + /m — 1 . 

3. atm + bm — 5i/ + X + 16. 

4. Sam + 3xy — 11. 

.5. ikihy +16. 

0. ll«(i + xy. 

7. by + 3(b - a)x + 3a. 

8. 6<ix + xy. 

9. 6b + 44c(//— Sxy. 

10. 18^< + 4ax - 5bx + 63cx + 

3ba - na-y. 

1 1 . Sab — 6bc + 4rd — 7xy + 

17m?i + 18/f7 — 2ax. 

1 2. Sftbc + 25abil 4- bxyz. 


13. 8d/ + 4ax + 74y + 80 

14. 55a + 68b. 

15. 7(a+ b) 

16. 2xy (rt + b). 

17. 2cu + bun + .3x + 3xxx. 

18. 7y + 9yy + 5.ry - 6xx. 

10. 9aaa. 

20. ax^ + «*x + xj/* + 3bjy* + y®. 

21. lla® - 10a*b - 14a?>» + 

16b3. 

22. lOx® - 2x* + 3x - 2. 

23. 2a + 2b + 2c + 2d. 

24. a - 6/. 


Exercise 5. 


1. 2ab + 4xy + iOtlfg. 

2. — 2bax - Cab — 7m. 

3. — Say — 31bx — 9bc. 

4. 2ab — ICxy — 4d 

6. 11a + 3x + id/ + 18xyx. 

6. 17?/c - 42xy + 2Sgh. 

7 21ax 4-y + ac-ay‘-ia + 
be - X + yz + dc. 


8. 21x + 40xy - 13a + 5hc — 

lOab - 42. 

9. 5xy — 20ctb. 

10. 13cty— 2ax. 

11. a + b + c+ d- /+y-/(- 

- xy 

12. 13ab + 4xy - Ocwl. 

13. - (a - b + c + d gh). 


ENGLISH. — XXI. 

[Continued from 2^. 96.] 

PREFIXES. 

Ml- is a Romance prefix found in English. The 
Latin in- assumed the form en- in many French 
words, and it is through the French that the prefix 
reached English. In-, of course, occurs in English 
as well as en-. Though en- and in- are the same 
particle, it may be advisable to handle them 
separately, in order that their respective usages 
may become apparent. 

JSn- is found in the forms en-, em-. The prefix 
signifies in or into ; e.g . — 

“ He (Samion) rises end carries away the gates wherein they 
thought to have encaged him.”— Risfcop HedX, 

So tfTtcamp, encase, eTtchain, enchant, e?iclose (or 
inclose). En sometimes has an intensive or aug- 

83 


mentative effect on the verb of which it forms a 
part ; as in encourage, enfeeble, enkindle (candle), 
encrea.se (increase), encumber (incumber, from the 
French encombre, Lat. cumulus, a heap). 

“ Encumbered soon with many a painful wound, 

Tardy and stiff he treads the hostile round ; 

Gloomy and fierce his eyes the crowd sur\'ey, 

Mark where to fix and single out the prey ” 

Rowe, ** Pharaalia.' 

En- has also, though seldom, the force of a nega- 
tive ; as in enemy. Ermny is from the Latin inx- 
mtrus, where the English en- represents the Latin 
in-. Inimicus is made up of in-, not ; and amicus, 
a fr iend. 

En-, for the sake of euphony, becomes em- before 
h and p ; embitter, emblem, ew/ bosom, embroil, em- 
prison (imprison), employ, empoverish (impoverish) 

“ At ovo within yon studious nook, 

I ope my brass-embossed book, 

Pourtrayed with many a holy deed, 

Of martyrs crowned with heavenly meed.”— irarto?i. 

The prefix en- also occurs in words directly de- 
rived from the Greek. The ultimate origin of ew- 
is the same, whether it comes from French or 
Greek. But in Greek words it comes at first-hand 
from iv. Examples of the prefix pi- in words de- 
rived from Greek : energy, mpiric, endemic. 

Enter- is also a Romance prefix, coming from the 
Latin (intra, within) through the French (entre, 
between, among). It is found in enferprise {enter-, 
and Fr. prendre, Lat. prehendere, to take, to take 
hold of), an undertahing. It is found also in enter- 
tain (Fr. entretenir, Lat. inter- and tenere, to hold). 

“His office was to give entertainment 
And lodging unto all that came and went, 

Not unto such as could him feast againe, 

And double quite for that he on them spent 
But such as want of liarbour did constraine, 

Those, for God’s sake, his dewty was tft filt’ertalne.” 

Spenser, “ Faerie Queene'." 

EpI, a prefix of Greek origin, from ini {epf-iy 
signifying npon, as «^?demic, upon or over (widely 
spread over) a people. EpU is found in epi%x^m 
(from the Greek iirtypafxfxa), epilepsy (from Greek 
iwiKrfyl^ia), epiphany (from Greek ini'pdtfia), episVe 
(from Greek ^ttkttoX^), etc. etc. 

“ He that would write an epitaph for thee, 

And do it well, must first begin to be 

Such as thou wert ; for none can trfily know 

Thy worth, thy life, but he that hath lived so." 

Donne. 

The prefix epi- frequently occurs £ts ep- and eph-, 
SLS in epoch, ephemerid. 

Equi-, of Romance origin (Lat. sequus, equal), de- 
noting equality, forms part of several words, ^ 
equipoise {equi- and peser, Fr. to weigh ; pendfire, 
Lat. to hang); eqxdvoooX (equi- and vox, Lat. a 
voice). 
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** Faith ! here’s an e^iuivocator that could swear in both the 
scales a^^ainst either scale ; who committed treason enough in 
God's sake, yet could not equivocnUi to heaven ; oli, come in, 
eguivocaLor.’’— •.'>/»a/.:espeare, “ Macbeth " 

Es- is another form of the Romance particle d- or 
ex- (q.v.), Lat. e-, ex-. It is in English found in words 
borrowed from the French, as in ^^calade (es- and 
scala, Lat. a ladder), a scaling (of a city), escape 
(Fr. 6chapper, to get array), escheat (old Fr. escheoir, 
to fall due), a forfeit, eschew (old Fr. eschever, to 
shun), Mcutcheon (es- and scutum, Lat. a shield), 

“ Hence without blushing (say whate'er we can) 

We more regard the escutcheon than the man ; 

Yet, true to nature and her instincts, prize 

The hound or spaniel as his talent lies."— Cauii/ioni. 

Eu-, of Greek origin, signifying well, occurs in eu- 
phony (from Greek tvg>i}via), ^wthanasia (eb&avaaia), 
a haypy death. 

Extra-, of Romance origin, generally found in 
words derived directly from Latin. It has the 
meaning o\d of, and appears in dajfmneous, out of 
(not belonging to) the subject; cayfr^ordinary 
{extra- and ordo, Lat. order), out of the usual order. 

“Some lands, either because they were in the hands of iiro- 
ligiouB and careless owners, oi' wore situate in forests and 
desert places, or fbr other now unsearchable reasons, were 
never united to any parish, and theiefore continue to this day 
extra-parochial."— Bloc^stone, “ Commentaries." 

Ear-, of English origin, sometimes has an in- 
tensive force, sometimes means “ away,” or, as in 
j^rbid, reverses the action expressed in the verb. 
Among examples of words with the prefix for- arc 
/(^t’bear, /arbid, forget, forgive, forlorn, forsake. 

“ Rather how hast thou yielded to transgress 
Tl»e strict /orbiddance, how to violate 
The sacred fruit jhrbidd’n,” -Milton, Paradise Lost." 

“ Phidias, when he had made the statue of Minerva, could 
not/orbear to engrave his own name, as author of the piece." 

Dry den. 

Fore-, a different word from the preceding, also 
of English origin (vor, Germ., in adrarice ; vorwarts. 
Qerm., forwards), appears in foretell, forecast, fore- 
fathers, forehesid. 

“ The JbreknowGT is not the cause of all that are /orcknown." 
— Hammond. 

Held-, of Greek origin (iirra, seven), forms the 
first syllable of heptagon (from Greek krrrd and 
ytoyla, an angle), that which has seven angles, and 
consequently seven sides ; and heptarchy (from 
Greek kitr&, and kpxta imagined from 
fold government. This is a manufactured word, and 
does not exist in Greek. 

“Seven independent thrones, the Saxon fceplarchy, w'ere 
founded by the conquerors." -Gibbon. 

Hyper-, of Greek origin {brip, upon, over, too 
much), found in hypercxltic ; that is, one who is too 
oriticaX, unjustifiably critical. 


“ Tlic hypcrcriticall controuller of poets, Julius Scaliger, doth 
BO severely censure uations, that he seeiueth to sit in the 
chains of the sconifull."— Camden,. “ liemaines." 

Hypo-, of Greek origin {hrt6), with the import of 
xDider, appears in hypocrisy (from Greek vTr6Kpi<rt5), 
acting under a mask, acting an assumed character, 
involving both simulation or pretending to some- 
thing you are not, and dissimulation or concealing 
what you are. Hypo- appears also in hypotennsc 
(from Greek bitortivovaa). 

“ The square of the hypotenuse in a right-angled triangle is 
equal to the squares of the two other sides."— Xocfce, “ Human 
Understanding," 

Hypo- appears also in hypothesis (from Greek 
wiro^eVis), which by its derivation signifies a placing 
under, and so corresponds to the Latin supposition 
(sub, under ; and ponerc, to place). An hypothesis, 
then, is a supposition —something put under cer- 
tain phenomena or appearances in order to explain 
their cause or immediate origin. 

“Any hypothe8is,’w\\io\\ possesses a sufficient degree of plaus- 
ibility to account for a number of facts, helps us to digest 
these facts in i)roppr order, to bring now ones to light, and to 
make experimenta crucis (that is, decisive tests) for the sake of 
future inquiries."— ^fartfey, “ On Man." 

It also occurs as hyp- and hyph-, as in //yj!;all- 
age (from Greek biruKKayf^), and hyphen (from 
Greek b^' eV, under one). 

In-, of Romance origin, signifying in, info, and 
upon, having also a negative force, appears in these 
forms — namely, iy-, il-, im-, in-, ir-, is-. 

ly-, as in 7^nore and ?( 7 norarnu 8 . The latter word 
denotes one wlio knows nothing. Here ig- makes 
the statement in the verb equivalent to a negative 
l)roposition. If ignoramus is given a scp<arate form 
for the plural, it must stand as ignoramuses ; but 
Beaumont uses ignoramus itself as a plural. 

“ Give lilockheads beerc, 

And silly ignoramus, such as think 
There’s powder-treason in all Spanish drink." 

Ignoramus is used also as an adjective : e.g , — 

“ Let ignoramus juries find no traitors, 

And ignoramus jmets scribble satires.” 

The word is really the first person plural of the 
present indicative of the Latin verb igmro. It was 
once a law term, and was written by grand juries 
on indictments which were “ not found.” 

II-, as in tfiegal, not legal ; iflegitimate, ncft le- 
gitimate, the root of both being lex, legis, Latin, a 
law. In tflustrate (Latin, lux, light), the il- denotes 
upon ; iZlustrate is to throw light upon a subject. 

Im-, as imbibe (Latin bibo, I drink), i?abody 
(embody). 

“ The soul grows clotted by contagion, 

Imhodies and imhrutes, till she quite lose 
Tlic divine property of her first being."— Jl/iftoJi, 



ENGLISH. 


168 


In tmbitter, the im- (or em-) is intensive or aug- 
mentative. In i;iimature (Latin, maturus, ripe), the 
is negati^ie — iwimature means unripe; irn^ is 
negative also in immemorial (Latin, memor, mind- 
ful) ; immemorial visage is uacbge time out of mind. 

** Attd though gome impioug witB do queatlons move, 

And doubt if 8uul» immortal be or no, 

That doubt their immortality doth prove, 

Becauee they geem immortal thinga to know.” 

The root of i?7tmortal is the Latin mors (mortis in 
the genitive), death ; whence mortal. 

In-, in, as in iwilose (Latin, claudo, I close), to 
shut in ; in-, into, as iTicome ; in- means also mt, as 
incognito (abridged into incog.), a word coming to 
us from the Latin incognitas, unknown, through 
the Spanish mcogntto. J/iconvenient is made up 
of in, not, cum, 7vith, and venio, I come ; incon- 
venient, therefore, is that whicli does not come 
with you, does not agree with your condition, posi- 
tion, or wishes. In t/idigent (Latin, indigeo, I want, 
from in- and egeo), needy, the in- is augmentative. 

“ Themlatocles, the great Athenian general, being asked 
whetlier he would chooae to niaiTy his daughter to an indigent 
man of merit, or to a worthless man of an estate, replied, that 
he should prefer a man without an estate, to an estate without 
a mnn.”— Spectator. 

Ir-, not, as in irreparable (from the Latin through 
the French ; Latin, reparare, to get again), not to 
be got again, mt to be regained or restored. 

Nor docs she this irreparable woe 

To shipwreck, war, or wasting sickness owe ; 

But her own hands, the tools of envious fate, 

Wrought the dire mischief which she mourns too late." 

Ixwh, ‘^Statim.” 

In irruption (Latin, rumpo, I hreah), the ir- has 
the force of into. 

Inter-, of Latin origin (compare enter- as above), 
signifying between, among ; as intermuxiy, said of 
families, members of which marry one another; 
inter- is found also in mf^rpolate, to introduce. 
This is a word which has given trouble to the ety- 
mologists. Skeat connects it with polire, to polish. 

“ The very distances of places, ns well as numbers of the 
books, demonstrate that there could be no collusion, no alter- 
ing nor interpolating one copy by another, nor all by any of 
them."~B«i<Z«y, “On Fretthinking.’* 

“The larger epistles of Ignatius arc generally supposed to 
be inZerpolated."— JbrZitt, “ JScclealastical History.” 

Intra-, of Latin origin, signifying within, occurs 
in the forms intra- and intro — e.g., as in the recent 
word intramwxsl (Latin, mums, the wall of a city), 
intramxxxsl interments, and i^i^roduce (Latin, duco, 
I lead), to lead within ; also intromit (Latin, mitto, 
I send), to send or let in. 

“ So that I (Guido Rent) was forced to make an introaptetion 
into mine own mind, and into that idea of beauty which 1 have 
formed in my own imagination."— Bryden, ** Parallel.” 


Magn-, of Larin origin (magnus, in the 

forms magn- and magnU, enters into the composi- 
tion of the following words : 7//a^nanimity (Latin, 
animus, mind), greatness of mind ; magniij (Latin, 
facio, I make), to make great, extol ; wo^niloquence 
(Latin, loquor, / speak), great talk. 

“ To these, thy naval streams, 

Iby frequent towns auj^erb, of busy tmde, 

And poi-ts magnijic add, and stately shiiw, 
Innumerous.” Dyer. 

MaU, or male-, is a Romance prefix, and occurs in 
words both of French and Latin origin (malum, 
ewil), forming a set of words the opposites of words 
prefixed by bene- : as wjaj/^volence, ^»tfWtfvolence ; 
malediiciion, i&^n^diction. Male- is also found in 
l/^^l/-administration, w^aZtreat, malu&y, mahixm, etc. 
In maxtgxe it assumes the form mau-. This last 
word in old English as well as in old French meant 
ill-will. Now it means in spite of. 

“ I have heard 

That guilty creatures sitting at a play 
Have, by the very cunning of the scene, 

Been struck so to the soul, that presently 
They liave proclaim’d their male/actions.” 

Shakespeare, “ Hamlet.” 

Meta-, of Greek origin (fxerd), signifying after, 
and denoting change, transference, is found in 
metayXiot (from Greek, fieratpopd), a figure of speech 
in which there is a transference of a word from its 
literal meaning. Words originally represented ob- 
jects of sense. It is only by accommodation or 
transference that the word which set forth some 
sensible object has come to denote a state of 
mind or feeling. Thus acute, which now describes 
a shrewd, clever mind, properly signifies sharp, 
piercing — from the Latin acu, a needle. From this 
point of view all words now applied to mental or 
moral phenomena contain metaphors. Instances 
may be given in reflect (Latin, re-, back, and fiecto, 1 
bend), abstract (Latin, Bb-,from, and traho, I draw) 
conceive (Latin, cum-, with, and capio, I take), and 
of course their corresponding nouns ; also, in hard 
{hard heart), open (open disposition), light (light- 
hearted). The term metaphor, however, is specially 
given to more marked and striking instances of 
transference, on the ground of some real or sup- 
posed resemblance between the tnaterial and the 
mental objects. Thus, the sun is termed the king 
of day, and the moon tho queen of night. 

“An horn Is the hleroglypliick of authority, power, and 
dignity, and in this metaphor' is often used In Scripture."— 
Brown, “ Vulgar Errora.” 

Meta- forms the two first syllables of metaphysics 
(in Greek, fitrh rh ^vaind, after the physios or 
natural sciences). The force of the word will be 
learnt in these quotations : — 
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“The one part which i« phyik (physics, relating to matter) 
Inqiiireth and haudleth the material and efUcient causes ; and 
the other, which is meiaphysic (nietapliysics, tl»e j)lural is now 
generally used), handletli the formal and final causes.”— 
Bacon, “ Advancement of Learning." 

“ From this part of Aristotle's logic there is an easy transi- 
tion to what has been called his metaphysics ; a name un- 
known to tlie author himself, and given to his most abstinct 
philosophical works by his editors, from an opinion tliat these 
books ought to be studied immediately after his physics, or 
treatises on natural philosophy.” — GiUies, Analysis of 
Aristotle 8 Works." 

The student should notice that, though Tiieta- is a 
prefix in the Anglicised word metaphysics, it was a 
preposition in the Greek expression, from which 
the English word is derived. 

Meta-, in the form met-, enters into the word 
w^emp)4ychosis (from Greek, /LLere/ail/vxafais), the 
passage of the soul from one body to another. 

“The souls of usurers, after their death, Lucian affirms to 
be metempvichosed, or translated into the bodie.s of asses, 
and there remain certain years, for poor men to take their 
pennyworth out of their bones.”— Pfiac/iawi. 

Micro-, of Greek origin {piKpU, little), is seen in 
m^^?^•^cosm (Greek, K6<rfxos, pronounced kos-mos. the 
world) — that is, a little world. 

“ Because in the little frame of man's body there is a 
representation of the universal, uiid (by allusion) a kind of 
participation of all the parts there, therefore was man called 
microcosmas, or the littL world.”— A’a^eig/i, History of the 
World." 

Micro- appears also in ;w?crdscope (Greek, (TKoirely, 
to look at, see). 

“The works of art d«* not bear a nice microscopical inspec- 
tion ; but the more helps arc used, and the more nicely you 
pry into natural jir(«Iuctioiis, the more do you discover of the 
fine niechamsin of nature "—Berkeley, “ Sirin." 

Mid-, of English origin (compare middle), Italf- 
wai/, makes a part of several English words, as 
viidla>nd, midnight, viidday, tnidahiip, w/<^summer; 
the meaning of which is very plain. MidriS is the 
diaphragm, the skin or membrane which separates 
the heart and lungs from the belly. It is derived 
from 9nid- and hri/, Anglo-Saxon for belly. 

In some words 7fiid- has the meaning of with. 
For instance the word mid-wife means one who is 
with a woman — i.e., a helper of women, especially 
one who helps women at childbirth. 

“ Nor need I claim the Muses’ mUlvdfry, 

To bring to light so worthless poetry.”- Bp, HaXl. 

Mille-, of Latin origin (mille, a thous<md), ap- 
pears in millenninm and its derivatives. Millen- 
nium (Latin, annus, a year) properly signifies a 
period of a thousand years. 

“ When at your second coming you appear 
(For I foretell the miXUnary year), 

The sharpened share shall vex the soil no more, 

But Earth unbidden shall produce her store.” 

Dryden, “ Palcmon and Arcite." 


Mis-, of English origin, found in the verb to miss 
and in the adverb amiss, denoting something wrong, 
forms a prefix to many words, a4 miwillied, mify 
apply, wwbecome, misconceive, misjudge, mislike, 
misrepresent. 

Misgive is used in the derivative sense of yielding, 
weakly yielding, and as yielding weakly, so impro- 
perly, the notion of impropriety lying in the mis-. 

“ Great joy he promised to his thoughts, and new 
8(da(*e in her return, so long delayed ; 

Yet oft his heart, divine of somethiug ill, 

Misgave him.” Milton, ‘ Paradise Lost " 

There is also another prefix mis-. It is of Romance 
origin, and means badly. It may be seen in mis- 
alliance, misadventure, mischance, 7a/schief. It^ 
form in French was mes-, in Latin, minus. 

Mono-, mon-, of Greek origin {fx6vos, aUme), is to be 
seen in monachos, a monk, one who lives alone ; rtwn- 
achism, the society of monks ; monas, a monndy 
a single object, a unit ; monnxch. (from Greek* 
fxovdpxvs), one who rules alone ; 7nonognmy (from 
Greek, yafieiy, to marry) ; monopolise (from Greek, 
Trw\f7v, to sell), to have the sole power of selling : 
monotheism (Greek, Oeos, God), the belief in om- 
Gotl ; 'w^fcr)syllable, a word of one syllable. 

“Conjunction, prepo.sition, adverb join 
To stamp new vigour on the nervous line ; 

In monosifUahles his thuiider.s roll, 

He, she, it, and we, ye, they, fright the soul.” 

Churchill, ** Rosthul." 

Multi-, of Latin origin (multus, appeals in 

7;//^/^ifarious, of many sorts ; multiform, of many 
shapes ; w?///?ply (Latin, plica, a fold), to take 
many folds, etc. 

“Tlie beauteous lake 

T1h‘ pines wide-branching, falls of water clear, 

The multifarious glow on Flora’s lap 

Lose all attraction.” Glover, “ Leonidas." 

Neo-, of Greek origin {vios, new). Neo- forms the 
first syllable in neology, or new science, new doctrine 
— terms that might be used as fittingly as the Greek 
word ^t^logy . JSfeo- i s found also in neophyte (Greek,. 
<pvTos, horn), a new-born person, a recent convert. 

Non-, of Latin origin, not, stands before words of 
historical importance, as, ?w?«-conformist, 7W?i-juror, 

“ By that Act (the Five Mile Act), passed in the Parliament 
held at Oxford, October 9, 1665, and entitled, ‘An Act for 
rostmining NonconformUts (to the Established Church) from 
inhabiting Corporations, the non-conforming ministers were 
prohibited, ii]»on a jicnalty of forty imnnds for every offence, 
to come, unless only in passing upon the road, within five 
miles of any city, corporation, etc."— Locke. 

Non-jnror is a term usually applied to those 
persons who refused to take the oaths of allegiance 
to William HI. at the Revolution. 

“ The nonfuring prelates were Bancroft, Turner, Lake, Ken, 
White, Lloyd, Thomas, and Frarapton.”— SmoWett, ^'HUtcryof 
England." 
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GEOMETRICAL PERSPECTIVK— VI 

{Continued from p, 100 .] 

PBqpLBMS XXVIII-XXXIV. 

Pboblem XXVIII. (Fig. 60). — Two lines^ eobcli 
‘ifeet long.forvi a right angle; one of the lines is 
at an a/ngle of 40" with the pp, nearest point 2 feet 
to the left of the eye, emd 1 foot within the picture; 
height of eye, distance, and scale as in the last 
problem. 

Draw the pp, horizontal line, and semicircle 



through E at the g'lvcn distance as before, make 
E VP^ at an angle of 40® with x x, and draw E vp'*^ 
at a right angle with it. From each of the vanish- 
ing points draw arcs from E to the HL for the 
respective distance points ; produce E PS to a, and 
make a h equal to 2 feet ; join b PS, make b c equal 
to 1 foot, and draw a line from c to de^ ; where 
this last line cuts J PS in will be the position of 


the angle ; draw a line from d to VP^ Now we 
must remember the rule given in the last problem, 
every vaniskmg line is out by its own dista/noe 
point ; consequently, as dvp^ is the distance point 


of VP*, wc must draw a line from dvp* through d 
to the pp at e, make e f equal to 3 feet, the length 
of one of the lines forming the right angle, and 
from /rule back again to dvp*, cutting d vp* in hs 
d h will be the length of the line. The other line 
of the right angle must be similarly treated ; as it 
vanishes at VP^, the distance point of vp^ must be 
used for cutting off its perspective length, by bring- 
ing a line first from dvp^ through d to the pp at 
w ; make m n equal to the length of the line, and 
draw from n back again to determine o in the 
vanishing line \ hd o will be the perspective repre- 
sentation of the right angle as required. 

Problem XXIX. (Fig. 51).— A cube 4 feet side 
has one of its faces at an angle of 60" with the pp, 
its 'nearest edge touches the jncture plane 1 foot to 
the left of the eye ; height of eye 5 feet ; distance 
from the pp 8 feet ; scale 1 inch to the foot. 

It will be seen that as tlie nearest angle touches 
the pp, it will commence at h , 1 foot to the left of 
a ; and because ft is a point of contact, its height, 
ft c, may be measured from ft ; b d is equal to the 
edge of the cube, 4 feet ; its perspective length, 
ft m, is cut off the vanishing line ft VP® by its dis- 
tance point DVP®. The other face of the cube 
must be treated in the same way ; it vanishes at 
VP*, therefore the line from e to cut off the per- 
spective length ft n must be drawn to DVP* ; the 
lines of the horizontal and upper face of the cube 
will be ruled to their resi)ective vanishing points, 
as in Fig. 33, Vol. III., p. 346. 

Problem XXX. (Fig. 62).— by this 
method the flight of steps given on p. 97. There 
are three, each 4 feet long, 1 foot wide, 
and 9 inches high ; their front luahing an 
angle of 40" with the picture jtlane. The 
distamce of the eye of the observer from the 
picture jilane is 6 feet ; from the jdane to 
the nearest point of the object 1 fvof; the 
height of the eye 4'5 feet ; scale 1 inch to 
the foot. 

We will merely go through the order of 
procedure, until we come to something 
especially suggested by this problem. 
Draw the pp ; the BL ; place the station 
point, marked E ; draw the line from E to 
find the VP* for the angle of inclination 
of the face with the PP. As the base of 
the object forms a right angle, the line 
E VP® must be drawn at a right angle with 
E VP* for the VP of the ends of the steps. 
Produce E PS to the pp at a ; the nearest 
point within is 1 foot ; make a ft equal to 1 foot, 
and a line from ft drawn to DE will cut ps a in 
the nearest point within ; draw lines from c to each 
VP, and find their distance points. A line from 
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DVP® must be drawn through c to the rp at e ; the 
widths of the steps will be marked off at /, g, h. 
Produce VP^ c to the pp at w, draw the perpen- 
dicular m n for a measuring line, and upon it 


mark off the heights of the three steps, o, n ; rule 
from these points to VP®. From the widths of the 
steps, c, /, <7, h, draw lines towards dvp^, stopping 
at the vanishing line from c, from which perpen- 
dicular lines, made to cut the retiring lines from 
will give the respective ends and heights of 
the steps ; from the angles of the steps draw lines 
towards VPh To cut off the lengths of the steps 
upon the vanishing line c VPh draw the line cr, 
directed by dvp^ ; make v w equal to 4 feet, the 
length of the steps ; from w draw back again 
towards DVrh cutting the vanishing line from c in 
k ; draw from k to r, directed by VP*, from r raise 
another measuring line for the opposite ends of the 
steps. , Make 6t%b equal to o n, draw lines from 
them to vp2; these last lines, intersecting the 
retiring lines from the tops of the steps, will give 
the further ends. These slight directions will be 
quite sufficient for the guidance of those who have 
thoroughly studied Problem XXVII. 

One of the greatest difficulties in geometrical 
perspective is the treatment of inclined lines and 
planes. The plan method wc have already given is, 
no doubt, as useful as any, but in some cases the 
method we are about to exj 1 lin in this lesson 
will be found easier and more satisfactory. If 
the pupil will turn back to Problem XVIII., 
Fig. 37, p. 31, he will there be reminded how the 
perspective of an inclined line or plane is obtained 
by the help of orthographic projection; that is, 
from a given position of the inclined plane, to pro- 
duce its plan and elevation, and afterwards from 
both produce the perspective projection. We now 


propose to draw the perspective of inclinations 
without gtreriomhj coiistructing o> plan. We must 
start once more from one of the leading principles 
of perspective belonging to every system, and which 
is well known to our pupils — that all 
horizontal retiring lines and planes have 
their vanishing points upon the line of 
sight ; to this must now be added : directly 
a line or a plane ceancs to he horizontal^ 
having one of its ends raised or lowered^ 
its vanishing point is raised or loivered 
also^ for^ notwithstanding its inclination^ 
it retires^ and has a vanishl'ng point; 
therefore the vanishing point of an in- 
clined line or plane is perp&ndicularly 
above the point to which it retired before 
it was raised out of its horizontal position 
—in other words, the position of the neio 
vanishing point is according to the angle 
of the inclination of the line or plane ; 
this brings us to our object, to show 
wlicre to find tlie vp, by constmeting the 
angle. 

Pkoblkm XXXI (Fig. 53). — Give the perspective 
representation of a pole inclined to the ground at an 
angle of 30°. The plan of the jiole is at an angle of 
50‘' with the rr. Length of pole 6 feet ; the end on 
flic ground is 2 feet within the gneture. The dis- 
tawc of the eye from the pp 8 feet ; its height from 
the ground i fect. First draw the HL, and upon it, 
from the PS as a centre, draw the semicircle with a 
radius equal to the distance of the eye from the pp; 
raise a perpendicular line from PS to E, and through 
E tangential to the semicircle draw a line parallel 
to the ilL. From E draw a line (E VP) at an angle 



of 50° with the tangential line. Draw the bp (base 
of the picture) parallel to the HL at a distance of 4 
feet. Draw PS c, and make c d equal to 2 feet ; 
draw a line from d to DE, cutting PS r in ; this 
will give the point where the pole rests upon the 
ground. Now if the pole were in a horizontal 
position, its vanishing point would be at the VP on 
the HL, but being inclined, its true vanishing point 
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is above it (if the inclination had been downwards, 
its vanishing point would have been lelom the hl). 
Therefore through the VP on the HL draw an in- 
definite perpendicular line ; find the distance point 
of the VP by drawing the arc E dvp from VP as a 
centre, and with the radius VP E. From dvp draw 
a line at an angle of 30°, meeting the perpendicular 
from VP in vp- ; the vp^ will be the vanishing point 


the problems we recommend our pupils to repeat 
several times, placing the pole at other angles, and 
turning it the other way in the picture. A thorough 
knowledge of the practice of cutting vanishing lines 
from their distance points is the key-stone of the 
principle contained in this method of representing 
objects in perspective. We purpose now to show 
how this may be applied to give the inclination of 



for the inclined line. Through the point a draw a 
line directed to VP and meeting the bp in /(the 
point of contact) ; from / draw the perpendicular 
fgh (the line of contact). Again, the pupil must 
be reminded of a rule we gave in our last lesson, 
tliat every vanishing line must he cut from its own 
distance point. Now the vanishing line in this case 
is of the pole only from a to VP% and upon this line 
we must cut off a portion equal to the length of 
the pole, consequently we must first find the dis- 
tance point of VP^ : thus, from VP- as a centre, and 
with the distance to dvp on the HL, draw an arc 
from DVP to DVP*. With the use of this distance 
point we now cut off the length of the pole : draw 
a line from dvp*, through a, to the line of contact 
at y ; mark off g h equal to the length of the pole, 
feet ; and from h draw a line back again to dvp*, 
cutting the vanishing line of the pole in J ; ah will 
be the required perspective representation of the 
pole. To prove this, draw anywhere upon bp the 
line m n, G feet long, and at an angle of 30° ; the 
pupil will see that this is the full length of the pole 
at the given angle, consequently its height from 
the ground at n is shown ; draw n o parallel to hl 
— in other words, mark the height of the pole from 
the ground upon the line of contact ; draw a line 
from 0 to the VP, it will be found to cut the top of 
the pole as previously found in h This is one of 


a roof, -and as it will be necessary to draw the 
whole figure we will give out the whole problem, 
and advise that it should be done on a larger scale : 
our diagram is drawn to a scale of 60 feet to the 
inch to economise space; it should be drawn by 
our pupils on a scale of about 10 or 12 feet to the 
inch. 

Peoblem XXXII. (Fig. 54). — Draw the perspec- 
tive view of a square tower having wings: the hoses 
of tlie tower and the wings are each a square of 48 
feet side ; height of tower 9G feet^ and of the walls of 
the wings 48 feet ; the inclination of the roof 30°, HL 
10 feet^ nearest end 12 feet within the pp ; dlsta/nce 
of the eye from the pp, \20feet ; angle of the front 
of the building with the PP, 60°. 

Having repeated in the last problem the process 
which was explained in the last lesson, of finding 
the P8, E, and HL, the vanishing points and their 
distance points, we will commence by finding the 
position of the nearest corner of the building. 
Draw from PS to a ; make ah equal 12 feet ; draw 
from ft to D E, the intersection will give the point 
required, from which a line must be drawn to VP*. 
The next part of the process is the stumbling-point 
of most beginners in this branch of perspective, 
and we therefore request their attention to it. 
Find the distance point of VP*, viz., dvp*. From 
DVP* draw aline through the nearest comer already 
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found to the bp at e; measure from ^ to /, from/ 
to g, and from g to hy each distance equal to the 
lengths of the bases of the wings and tower ; rule 
from these points back 
again to dvp^, we shall 
then have cut the 
several proportions of 
the front of the build- 
ing off the vanishing 
line — that is, from the 
nearest angle below c 
to VP^ — by the help of 
the distance point of 
VP^. We make no ex- 
cuse for repeating this, 
because we know from 
practical experience 
how often this is for- 
gotten. The end of 
the building must be 
treated in the same 
way, beginning with a 
line from dvp® to p ; 
pr\B the width of the 
building ; VP* its van- 
ishing point ; the 
heights on the line of 
contact are at n and o. 

We presume there will 
be no difficulty with 
the rest of the perpendicular and horizontal lines, 
and we now proceed with the roof. Because the 
ridge of the roof is over the centre of the body of 
the building, there is no necessity in this case for 
findiT'^ more than one vanishing point for the roof, 
viz., the inclination st. The vanishing point for 
that inclination is VP^ on the perpendicular from 
VP*, found by making an angle of 30° from dvp*. 
The centre of the building is found by drawing the 
diagonals at the end and a perpendicular through 
their intersection to t ; join t w, and we have the 
other or downward side of the roof ; the lines x and 
g of the roof tin the building itself) are parallel to 
stf and have the same vp, namely, VP*. 

Our next problems will have especial reference 
to two inclinations, and will require very close 
attention. 

Pboblem XXXIII. (Fig. 55). — A stone slab is in- 
clined at an a/ngle of 35° with the ground ; it is rest- 
ing m an edge of one of its ends, which is parallel 
with the pictwre pUme ; the edge on the grovmd is 
^feet roitlwn ; length of slab 9 feet ; breadth 8 f^ ; 
thickness 2'6 feet. Height of the eye 4 feet ; and 
distamefrom the pp %feet. 

Although the slab is on an incline, yet its 
^nds are parallel with the pp, therefore it may be 


considered a case of parallel perspective ; had it been 
flat on the ground, its vanishing point would have 
been the PS ; but being an incline of 85° its vp is 
perpendicularly above 
the PS, found by draw- 
ing a line at 36° with 
the HL from (we 
hope our pupils now 
clearly imderstand 
that the vanishing 
lines for inclinations 
are always drawn from 
the DP of the vp, to 
which they would re- 
tire if they were hori- 
zontal ; we beg them 
to turn back and ex- 
amine the figures of 
the previous problems 
to confirm this). The 
first thing to be done 
is to find the point h 
within the picture ; 
make c a and v d each 
equal to 4 feet (these 
distances are together 
equal to the width of 
the slab) ; and as & is 4 
feet within we will use 
the point a again, and 
rule a line to de^ ; where this line cuts the line c PS 
gives the point b : join d PS and a PS ; through b draw 
ef. Now, as the face and end of the stone are at 
right angles with each other, it is very evident that if 
the vanishing line of the face is at VP^ the vanishing 
line of the end must form a right angle with it and 
terminate at vp*. Find vp*, and its distance point 
DVP* ; through d draw the perpendicular hdgmi. 
Now we must draw the end of the stone o epf thus : 
because it vanishes at vp*, therefore we must draw 
a line from dvp* through e to the measuring line in 
h ; mark off the thickness of the stone 2*6 feet from 
h to g, and rule g back again to dvp*, this gives the 
perspective thickness of the slab o e directed to vP*. 
To obtain the opposite comers, p, /, will present no 
difficulty : from e draw to VP^, and from the dis- 
tance point of VP^ draw a line through a to w on 
the measuring line ; make m i equal to the length 
of the slab ; a line from i to dvp^ will cut the 
vanishing line e to VP^ in n ; draw n s towards vp*, 
and st meeting a line fromjt? to the vp^ this will 
complete the perspective of the slab. We will now 
draw the same slab not having any of it^ sides 
parallel with the pp. 

Pboblem XXXIV. (Fig. m ).— The slat of the last 
problem, having the same dimenxUms ; the position 
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only different ; one of iU edges is at an a/ngU of 
40** Toith the fp ; the remaining conditions as before. 
Draw the hl, bp, distance B, and semicircle. 
Find the VP ^)r the end, viz. vp^ by a line from E 
at an angle of 40® with the tangent line, vp* is 
found by drawing a line at a right angle with 
EVP*; draw BPsJ; Jc is the distance of the 
nearest point within, determining a (remember de 
is the distance point for cutting the line b PS to find 
a). The vanishing point for the face of the slab 
will be VP®, found by drawing a line from dvp® at 
an angle of 30® ; VF* will be the vanishing point for 


'^7 

R 






fei 


/ / // the end. For their 

/ / // distance points, draw 


from VP^, with a radius 


DVP'*. From VP®, with 


a radius to DVP®, draw 


an arc to dvp® To 


draw the horizontal 


edge ao, draw a line 


from a to vpM draw 


from DVpi through a 
to g ; make g h equal 
to the width; from h rule back again to DVP^ 
givhig the required length of the end a o. Through 
a draw from dvp^ to e on the measuring line, efin 
equal to the thickness of the slab ; draw from / to 
DVP*, and through a directed to VP^ draw an; draw 
from n to VP^. Through o draw o p directed to VP^ ; 
this will be the end of the slab. Draw from a to 
VP* ; through a from dvp* draw a line to i ; make 
i m equal to the length of the slab ; draw from m 
back again to dvp®, this will produce a r. Draw a 
line fipom n to vp* for the inclined edge. A line 
directed from VP* through r, meeting the line from 


n to VP® in s, will be the termination of the length. 
From s to t, directed to VP^ will be the upper edge 
of the face of the slab. 


MUSIC. ~-XXI. 

[Continued from j). 83.] 

(Staff Notation.) 

THE MINOR KEY. 

All the major keys have their pendant minors 
starting from lah, the third below the major. The 
singer must take care to avoid the 
confusion of regarding the key-note 
of the minor as doh. It must be 
called lah, otherwise sol-faing on the 
movable doh principle becomes im- 
FIQ.B6. possible. There is no special signa- 
ture for the minor key. Each minor 
key has the signature of the major 
key starting on the third above. 
\ Minor keys are named from the pitch 

of the lah, with the added qualifica- 
VP* tion “minor.” It is easy to see for 
^ wiiat minor key a signature stands 
if the major key signatures are 
thoroughly known. Knowing where 
doh is with any given major key 
signature, the minor key shown is 
4 the minor third below. Thus the 

signature of A major is also the 
signature of F|; minor. 

The Signatures of the Minor Keys. 


B F# 


The order of tones and semitones, etc., in the 
various forms of the minor scale should be learned 
by heart, and written out from all pitches. Exam- 
ples are here given to serve as models. 

A minor. Bass clef. Harmonic form. 

Example {a). _ ^ ^ ^ 


A minor. Tre>>lp clef. Harmonic form. 


Melodic forms. 









170 


THE NEW POPULAR EDUCATOR. 


Ex. 206. ^ minor. Lah ia D, Doh ia P. 



F minor. Bass clef. Ilurihonic form. 


Example (/>) # ^ 



F minor. 



Treble clef. Melodic form. 


* AuRtnent «l hoi^oud . {bte j'. 174.) 


The following exercises should be sung : — 




I 


Ex. 207. minor. Lah is CJ, Doh ia E. 

J:: j W :i 4rp4 


Ex. 208. B minor. Lnh is B, Doh is D. 



Ex. 200. C minor. Lun is C, Doh is Et). 



-f-J 







tr — - 

Ex. 201. B minor. Lah is D, Doh is F. 








The interval from fall to sc, and the return, will 
( quire extreme care. 

Ex. 209. 0 minor. Lah is C, Doh is Eb. 



RELATIVE MINOR AND MAJOR 


Ex. 202. B minor. Luh is B, Doh D. Soli | is sf 

J- 




rd— 


wm 


Ex. 203. r' minor. Lah is F, Doh is Ab. 




It is difficult to sing soh soon after se. 
Ex. 204. E minor. Lah is E, Doh is G. 



See directions over Ex. 191, Tonic Sol-fa, above. 
£x. 205. C minor. Lah is C, Doh is Bb. 




Major and minor scales that have dolis. lahs, etc., 
of the same pitch arc said to be relative. 

Relative major d r m f b ltd*. 

li d r ' in f Be 1 Relative minor. 

In the Stuff notation the relatives are those 
minor and major scales that have the same signa- 
ture. Thus one fiat on B forms the signature of 
F major and its relative minor D, and three sharps 
form the signature of F sharp minor and its relative 
major A. 

chromatic tones AND NAMES. 

The tones of the mfijor scale formed by the 
chords of dolt, soh, and fah (i c., d r m f 8 1 t), are 
termed diatonic tones. In the minor mode,/(z//, 
soh, hay, and se are considered to be diatonic tones. 
Besides these diatonic tones, composers are in the 
habit of using tones between the whole tones of 
the diatonic scale. The sharp fourth (/<?) and the 
flat seventh (ta') may be regarded as types of these 
effects. All such tones are generally classified as 
chromatic tones. Sometimes these chromatics 
are named from the diatonic below, and some- 
times from the diatonic above. Chromatics 
are threatened changes of key nipped in the bud.” 
The true notation of chromatics is regulated by the 
key they threaten. Thus the tone between te and 
lah is almost invariably made by the context to 
sound like the fah of the first JUut key, and ii 
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therefore named as a flat of the diatonic above. 
Similarly, the tone between fah and soh is named 
as a sharp because it sounds like U of the flrst 
sha/rp key. But the convenience of singers and 
players often overrules this principle, and chro- 
matics are named as sharps when they lead upward, 
and as fiats when they lead downward. The names 
for chromatics are formed on the model of fe and 
ta ; that is, for sharps and for flats 
(pronounced an) are added to the initial letters of 
the diatonic tones sharpened or flattened. 


Example. Diatonic. 


1 

t. 

1^-5- 

— cr- 

— _ 





d 

r 

n f s 

1 

t 

i 

^=1 — 


Sliarp Cliromatics. 



t. 

r ■ 

-PST 




-- — 


de 

re 

(ny) fe ee 

le 

(ty) 


t=i 


Flat Chromatics. 



i 


ra 

na (fu) (sa) 

la 

ta 


RARE chrom:atics. 

The sharp of hay in the minor is sometimes 
required. It is called he. The flat of soh (sa) is 
seldom or never required. And the flats of dolt 
and/a^, as well as the sharps of we and tc, are not 
needed in practice, because the pitch they indicate 
is already indicated by the contiguous diatonic. 
The use of these names is exclusively confined to 
theory. 

PRACTICE OF CHROMATICS. 

The chromatics that call for most practice be- 
cause of their frequent use are the sharps, de^ re, 
fe, se, and the flats ta, la, and ma. Lah sharp (fe) 
and ray flat (ra) are rarely used in vocal music. 
Sharp chromatics are best studied in connection 
with the diatonic tone above and flats in connection 
with the tone below (except in the case of ta). 
When this connection is well established they 
should be approached and quitted by leap. Great 
assistance will then be gained by observing the 
distinctive mental effect of each chromatic, derived 
from its partial relation to the new key threatened 
and to the key already established. 


(Tonic Sol-fa Notation.) 

The modulator given below will enable the Tonic 
Sol-faist to clearly see the most used changes of 
key and mode and the positions of chromatic notes. 
The enharmonic “ equivalents ” (see p. 174) do not 
correspond exactly because, strictly, they are not 
alike in pitch. These shades of difference, however, 


should give no conscious concern to the singer. 
The melodic and harmonic surroundings of a note 
enable him to instinctively make the minute dif- 
ferences really called for. A keyed instrument,, 
owing to its construction, is at best a little out of 
tune with itself. But, fortunately for the art of 
music, our ears accept compromises, and we are 
tolerant of small discrepancies of pitch, and 
actually take notes for what they pretend to be 
rather than for what they are. 


THE MODULATOR. 
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Ti 
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Ph 

h 
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Printed by j»’nrrai8»ion of Mowr*. J. Curwen St Sons. 

EXERCISES ON SHARP CHROMATICS. 

8 fe B or d tj d form a model of the easiest 
approach to the other sharp chromatics. The fol- 
lowing exercise introduces all the sharps in an easy 
manner. It should be thoroughly memorised. 


Ex. 196. Doh is D. 


1 *^ 

:ti 

:d 

[r :de:r 

|n :re :n 

If :n :f ^ 

1 ® 

;fe 

:b 

|1 ;86 :1 

|t :le :t 

|d--:-[j 
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Ex. 197 

. Dah 

is F. 

Be and re 

approached from 





above. 



jd :n 

1 B 

:n 

|n 

:r 1 de:r 

|de;r 

1 de:r } 

|n :r 

Id 



:8 1 f :n 

|re:n 

1 re :n 

jl :ii 

1 r€ 

:n 


:ti 1 d 

il 


Ex. 198 

. Boh 

is Ej? 

. Be and rt 

approached from 





heloTV. 



|d ;n 

:r 

I*' 


:de|r :f 

:n |r 

— :re | 

|n :f 

:fe 


:n 

:d 1 d :ti 

:d jr 

— :re \ 

|n ;f 

:b 


:d 

CD 

3 

:r jd 

-=-i! 

Ex. 199 

Boh 

is D|? 

. Le and se approached from 





above. 



|n :8 

Id' 

:8 

|d' 

:t 1 le :t 

lt:l 

Ise:l 1 

|B :f 

n 


|n 

:d' 1 1 :le 

|t:l 

11 :8 } 

|1 :se 

1 

:s 


ti 1 d 



Ex. 200. 

Boh 

is G. 

Le and se 

approached from 





below. 



|d :ti 
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I8i 

•.sei 1 8ei:lj 

|li ;le. 

1 1, :ti } 

1 d ;n 

r 


|n 

;li 1 Ibi : ti 
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1 1, :d 1 
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II 



LEAPS TO AND FEOM SHARP CHROMATICS. 
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Id 
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Ex. 204. 

Boh is 

El>. 

La {Lah fUut). 

|d 

:n 

:b 

l« 


:8 

1 la 

:8 :s 

|la:8 :8 ^ 

|1 

:t 

:d' 

l« 

:n 

:d 

[n 

;r 

Id:- :-|l 


FLATS APPROACHED PROM OR FOLLOWED BY 
THE DIATONIC ABOVE. 

Ex. 205. Doh is F. 


|d :ti 

1 tai:li 

|d :n 

1 na:r 

jn :f Is 

|1 :1a 

1 8 

|8 :n 

1 na:r 

1 r :na 1 n 

|b :1a 

11 :li 

1 ti :ti 
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11 

Ex. 206. 

Boh is G. Ra {Ray flat). 

|d :ti 

1 d :n 

|d :ra 

1 ra:d 

|d :n Is 

|d :ra 

ld:-| 

1 




(Staff Notation.) 

EXERCISES ON SHARP CHROMATICS. 
Ex. 210. All the Sharps m ca»y coiuiectious. 



Ex. 201. 
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Ex. 202. 
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EXERCISES ON PLAT CHROMATICS. 


Ex. 211. approached from above. 



Ex. 212. The same approached from below. 



Ex. 213. And 16 approached from above. 
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£x. 214. BaM clef. The same approached from below. 



Kx. 215. Leaps to and from Chromatics. 






Ex. 217. Ba®® ^ 



Ex. 218. la~Lah flat. 




THE TONIC MINOB AND TONIC MAJOR. 

The relations of minor and major keys were par- 
tially explained on p. 170. Another important 
relation still remains to be explained. Until recent 
times composers nearly always gained contrasts of 


minor and major keys by following a major key by 
its relative minor, or a minor key by its relative 
major. But in modern music it is easy to observe 
that the tendency is to obtain a more forcible con- 
trast of the two modes by following a minor key 
by a major key or a major key by a minor key, 
starting from the same point of pitch. Modes so 
related are said to be in the TONIC major or the 
TONIC minor. Some writers consider this relation 
a closer affinity than that described as the relative 
minor or major, and they regret the conventional 
use of the term relative^ because they consider it 
misleading. 

Examples of Tonic Minor and Tonic Major 
Relations. 


Example. 

Tonic major of P minor. Tonic minor of P major. 



drnfsltd' lit, drnfsel 


Tonic minor of E major. Tonic major of E minor. 



1, t| d r n f se 1 drnfsltd' 


Staff notationists can practise this change by 
pointing on the 'J'ransition Diagram (p. 81). It 
will be seen that a change from majior to tonic 
minor involves three more flats or their equivalents 
in the signature, and a change from minor to tonic 
major three more sbarj)s or their equivalents. 
Hence this change is often termed three removes. 
The Tonic Sol-faist can trace three removes by 
pointing on the seven-column modulator given on 
p. 171. In printed Tonic bol-fn notation the column 
to which a change of key carries the singer is 
clearly indicated by the number of dhiiivgibiihiTig 
toTies (»ee p. 1(5) which are placed on the right or 
left of the new key name. 

Example : — 

(') (*) (’) (*) 

DohisC. 8.d.f.EJ7 C t.m.l. I) t.in. d.f.C. 

dtidn'*nfnrd^irnfn'’dtidn‘^Bfnrd 

(q Three removes to the left ; (*) three to the right ; (») two 
to the right ; (♦) two U) the left. 

CHROMATIC INTERVALS. 

The use of chromatics leads to the creation of 
interval distances not shown by the diatonic tones. 
All intervals that cannot be properly expressed by 
diatonic tones are regarded as CHROMATIC inter- 
vals, and are named on the following plan ; 
Intervals smaller than minor or perfect are called 
diminished, and larger than major are called 
AUGMENTED. 
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Examples op Chromatic Intervals. 


Dimiui.«btd Intervaljs. 



sa la ra' f d* f s' sa' 

n fe t re' se de' re' r' 



Augmented Intervals. 



2uds. Srds. Gths. 

se de' t le se de' n' le 

f ta la f na f la r 


6ths. 

de' fe' t 
na la ra 

Writing Exercises on Chromatic Intervals. 
(Tonic Sol-fa Notation.) 

Ex. 207. — Write (a) the diiiiini.shed 3rd above de. 
re, M, le ; and (h) the diminished 4th above the 
same chromatics; and (c) the diminished 7th 

Mm dS ta, la, a, f, ma, and ra. 

Ex. 208. — Write (<z) the augmented 2nd above 
d, ra, ma, 8, la ; (h) the augmented 3rd above ra, 
la, and ta ; (c) the augmented 5th above ra, ma, 
taj, and d; and (d) the augmented Gth above 

d, f, and ta^. 


ne and la, re and ma are enharmonic equivalents. 
In the Staff notation, where modulations would 
involve the use of distracting double sharps or flats, 
composers simplify notation by using an enhar- 
monic equivalent. Thus if a piece of music 
modulated to a key four fiat removes from the key 
of D|? — which would be B double — it would be 
an easier expression of this pitch to write in the 
key of A, with three sharps for its signature. 

Reading Accidentals. 

It is often difficult to make out quickly whether 
an accidental points to a change of key or a change 
to the minor, or whether it is a chromatic note of 
the key established. Only long experience as a 
reader and the most careful study of theory can 
give the singer power to fluently read music in 
which accidentals abound. The following general 
rules will be found useful. 

Rules for Sol-faing Accidentals. 

1. Prefer not to change key until compelled. 
That is, go on naming in the starting key of the 
piece, using chromatic names until some new key 
is obviously establislied. 

2. If there are many accidentals try to group 
them to form a “signature,” and sol-fa accord- 
ingly. 

3. Examine the piece before singing, and mark 
the key changes or other difficulties. 

4. In choral music cultivate the i)Ower of observ- 
ing other parts besides your own. 

5. Cultivate the power of seeing wdiat interval 
separates notes and learn by frequent practice good 
models of all the common intervals (e.ff., doh to 7ue 
is a good model of a major third). Practice recit- 
atives from oratorios and operas: they generally 
start with an “ open ” signature and contain many 
accidentals. 


(Staff Notation.) 

Ex. 221. — Write (a) the diminished Srd above 
A#,C|.and G|; {h) the diminished 4th above A, 
B, C', and E; (e) the diminished 7th below E[7, 
D[>, B7, and Gb- 

Ex. 222.— Write (a) the augmented 2n(l above 
G, A, Db, Eb, and Ab ; W the augmented .3rd above 
B[>, Ah, Gh ; (c) the augmented 6th above G, E, 
A, and Gb ; (d) the augmented Gth above F, Bb, 
-and Cb. 

ENHARMONIC CHANGES AND EQUIVALENTS. 

Notes showing practically the same pitch, but 
having different names, are said to be enharmonic 
EQUIVALENTS. Thus C|; and Db. Bb and A;|, or 


Conclusion. 

The object of this course of lessons has now been 
accomplished. If the student has fairly grasped all 
that has been taught he will,’ at least, have a prac- 
tical knowledge of the fundamental facts of music, 
and it may be hoped he will be encouraged to 
pursue the study much further. There is no end 
to the study of music. The greatest musicians 
declare that they are always learning something. 
Whether your further srudies are in the direction 
of vocal or instrumental music, or of harmony, 
instrumentation, or composition, try all you can to 
form your musical taste by a close acquaintance 
with the works of the most eminent composers, and 
by listening to the best executants. 
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FRENCH. — XXI. 

[Continued from p. 109.] 

Indefinite Adjectives. 

The indefinite adjectives are used when anything 
is to be represented or referred to in a general or 
indefinite manner. They are : — 


aucun, not any, not one, 
autre, other. 
certain, cetiain. 
chaque, every, each. 
inaint, many. 
nidnie, same. 
nul, no. 
pareil, such. 


plusieurs, several. 

quantCM, every. 

quel, what. 

([uelconque, whatever. 
quelqup, some. 

tel, such. 

tout, all. 


Aitcun, f. auotme, is generally followed by a 
noun, with which it must agree. It requires ne 
before the verb : — 


aucun homine, no man ; aueune femme, no woman. 

Amitn chemin de fleura ne No flowery path leads to glory. 
coiuliiit h la gloire. 

La Fontaine. 

On lu^nriae toua ceux qui n’out All those who have no virtue arc 
uuciine vertu. despised. 

La Rochefoucauld. 

Aucun is by some French authors sometimes 
used in the plural : — 

lla ne peuvent aoufTnr auoun They can hear no legitimate 
empire legitime, ne mettent dominion, set no hounds to 
aiicunet bornes ^ leura at- their crimes. 
tentata. Montesquieu. 

Aucun was spelt alcun in the 13th century, and 
this spelling renders its derivation from the Latin 
allquU quite intelligible. 

Autre (from Latin alter'), other, is common 
gender, and may take the mark of the plural. It 
is also used substantively with or without a reference 
to a noun : — 

J’ai achet^ uu autre cheval. I have bought another horse. 
Void le jiremier volume de Here is the first volume of your 
votre liistoire d’Angleterre, Kuylish history, where are the 
oU aont les deux autres f two others ? 


generally, himself, herself, itself, or themselves. It 
is sometimes used as an adverb, when it may be 
rendered by the word even. As an adjective, meme 
is common gender, but may take the mark of the 
plural : — 

C'eat la m£me vertu > C’ost la vortu mSme . ) 

Jt is the same virtue ) Jtis virtue itself. ) 

Le peuple et les grands n’oiit The people and the great have 
nf les mimes vertus, ni les neither the same virtues nor 
mimes vices. the same vices. 

Vauvenarouks. 

II lui donna mime ses habits. He gave him even his clothes. 

Kul is a stronger negative than aucun. It agrees 
in gender and number with the noun which it 
qualifies. Like aucun, it requires ne before the 
verb : — 

Nul homme n’est heureux ; No man is happy ; nothing can 
nvlle chose ne i>eut le rendre render him so. 
tel. Boistk. 

JVidle paix pour I’impie; il la No peace for the impious; he 
rherchc, elle le fuit. se^cs it, it avoids him. 

Racine. 

Nul is sometimes used absolutely in the sense of 
710 one : — 

Ntt/ n’est content desa fortune, No one is pleased with hit 
ni iii^content de son esprit. fortune, nor displeased with 
MmE. DE-SHOULlbRES. his own wit. 

Note. — Nul modifies its meaning according as it precedes or 
follows its noun. 

Plusieurs is common gender, and always in the 
plural : — 

11 fiiut bien qu’il y ait plusieurs There must necessarily be several 
raisons d’ennui, quand tout reasons for ennui, when all 

. le numde est d ’accord pour agree in yawning. , 

b&lller. Florian. 

Plusieurs may be used as a pronoun with or 
without reference to a noun : — 

II n’a qu’un fi'hre, mais raoi He has hut one brother, but I 
j’eii ai plusieurs. have several. 

Piusicurs Tout cru. Many believed it. 

Pareil, f. pareille, is chiefly used in exclamatory 
sentences : — 


Certain, f. certaine (from Latin oertus), is in this 
sense always placed before its noun : — 

Certain renard .... Certain fox .... 

La Fontaine. 

Chaque is of both genders, and is used only 
in the singular. It always precedes the noun, 
and should never be used without one : — 

Chnqve Age a ses plaisirs, chaipie Every age has its pleasures, every 
ctat a ses charmes. situation its charms. 

JDelille. 

In old French chaque was spelt chesque, and 
even quesque, and this reveals its derivation from 
the Latin quisque. 

Ma\nt, f. mainte, may be used in the singular or 
in the plural, and repeated before its noun : — 

Je I’al dlt mainte fois. I said it many a time. 

Maiuti et maints travaux. Very many works. 

Menie, placed be^o e the noun, has the sense of 
same in English. Placed after the noun, it means. 


Comment a-t-il pu commettre How could he commit such a 
uno faute j.tareUle ? fault f 

Quantes is only used in the feminine plural with 
the word fois : — 

Toutes et quantes fois, or toutes Every time ; whenever. 

fois et quantes. 

Quel, f. quelle, takes the gender and number of 
the noun to which it relates. It is sometimes 
immediately followed by its noun, from which it 
may be separated by one or several words : — 

Quel tableau ravissant prAseu- What a delightful picture the 
tent les campagnes ! country offers I 

Delii.lk. 

Quelle Invisible force a soumis What invisible hand hat con- 
runivers I Racine. quered the universe ! 

Quels sons harmonleux, quels What harmonious sounds, what 
etTorta ravissants, ravishing strains, equal the 

De la reconuaissauoe 6galent voice of gratitude t 

les accents 1 

Queloonqvs is always placed after the noon, and 
varies only for the plural ; — 
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Touted les joalsa&nnes sont All enjoyments are preceded by 
prtoedeeB d'uii travail ipiel- eonie sort oj exertion. 
coru/ue. Mme. Campan. 

Deux points quelconques etant 'J’wo points whatsoever being 
donnes . . . given . . . 

The Academy. 

Qitelqite, in the sense of some (a certain number'), 
or whatever, agrees in number with the noun : — 

11 y a du ra6rite sans 616vation, There is merit without elevation, 
mals il n'ya iJointd’elevatioii but there is no elevation loith- 
sans ouelque ni6rite. out some merit. 

La llOCHEFOUCAULD. 

Qvelquea valns lauriers que IVhalever vain laurels war may 
promette la guerre, promise, one may be a hero 

On pent 6tre heros sans rn vagcr without ravaging the earth. 

la terre. Boileau. 

But when whatever precedes a noun subject of 
the verb to be, it is expressed in French by two 
words, viz., quel, which agrees in gender and 
number with the noun, and the conjunction qvs ; 
in this case the verb is used in the subjunctive, and 
placed before its subject : — 

Quels que soient scs projeis. Whatever his projects may he. 
que soitvotre intention. Whatever your intention may 
be. 


Quel^ue used adverbially, in the sense of about, 
or 8ome, or however, is invariable : — 


Quel Age avez-vous ? Voua avez 
bon visage. Eh ! quelque 
soixante ana. 

Racine, Les PUddears. 

Alexaudi*e perdit quelquc trois 
cents hoinihes, quand il vain- 
quit Porus. 

D'Ablancocrt. 

Qiielque mediants que soient 
les homines, ils n’oHcraient 
liaraitre ennemis dc la vertu. 

La Rochefoucauld. 


How old are you ? You look 
well. Ok I some sixty years. 


Alexander lost some three hun- 
dred men token he vanquished 
Porus. 

However wicked men may he, 
they do not dare to appear 
enemies of virtue. 


Tel, f. telle, agrees with the noun which it 
qualifies : — 


masculine plural, which is torn; but preserves it 
when it is used substantively : — 

Plusieiirs touts distincts. Several distinct wholes. 

The Pbonoun. 

The pronoun in French, as in other languages, is 
a word used to represent the noun, in order to 
prevent its too frequent repetition. 

The pronoun serves also to designate the parts 
which each person or thing takes in speech. This 
part is called person. 

There are three persons — the first, or that which 
speaks ; the second, or that spoken to ; the third 
or that spoken of. 

There are five sorts of pronouns : — 

The Personal. The Demonstrative. 

The Possessive. The Relative. 

The Indefinite. 


The Personal Pronoun. 


The personal pronouns are so called because they 
designate the three persons mo»*e especially than 
the other pronouns. 

These pronouns are : — 


Nominative Form. 


1 . 

o 



.Singular, Plural. 

je, I ; nous, we. 

til, thou ; vous, you, ye., 
il, he,it,iii ;\\n, theii,\n. 

die, she, it, f. ; dies they, f. 


Reflexive Form. 

Singular. Plural. 
me, 'myself; nous, ourselves. 
te, thyself; vow, yourselves. 
( himself; ) 

\ -i. herself; Vse, themselves, 
[itself; ) 


Plural. 


Ulrect Object {Accusative) 
When placed before the verb — 

Singular. 

me, me ; 
te, thee ; 

Ic, him, if, m. ; 
la, her, it, f. ; 

‘, himself, herself, one- 
self, itself; 


nous, us. 
vous, you. 


')le8, 
K*- r se, i 
) t'c 


them, 

themselves, one anothei 
each other, 


tel IhTe, such hook. telle h'ttre, such letter, 

tels livres, such books. telles lettres, such letters. 

In reference to persons it is sometimes used as a 
pronoun : — 

Tel qui rit aujourd'hul .... Such as laughs to-day .... 

Tout, meaning evert/, is always in the singular, 
but varies for the feminine : — 

Tout cltoyen doit servir son Every citizen should serve his 
pays ; le soldat de son sang, country ; the soldier with his 

le prdtre de son zde. blood, the priest with his zeal. 

La Motte. 

En toute chose, il faut con- Jn everything we must consider 
sidArer la fin. the end. 

La Fontaine. 

Taut^ in the sense of all, agrees in gender and 
number with the noun to which it relates : — 

toui Targent, all the money. toute la toile, all the doth. 

11 etalt aU'desBUB de tons ces He was above all those vain 
vains objets qui fonnent objects which form all the 

imis leB uesirs et toutes les desires and all the hopes of 

espAranceB des homines. men. 

Massillon. 

As an adjective, tout loses its final t in the 


When placed after the verb — 


Singular. 
inoi, me; 
toi, thee ; 
le, him, it, m. ; 
la, her, it, f. ; 


I 

) 


Plural. 
nous, us. 

VOUS, you. 

les, them, -j j?*’ 


Indirect Oljject {Dative). 
When placed before the verb — 


Singular, 

1. me, tome; 

2. te, to thee ; 

{ to him ; 

3. lui, i to her; 

[ to it ; 

/ to himself; 
3 to herself ; 

; to oneself; 
V to itself; 


se. 


Plural. 
nous, to ns. 
vous, to you. 

leur, to them (both 
gendei*8). 


( 


to themselves, 
to one another 
to each other. 


WTien placed after the verb — 


moi, 

Singular. 

a moi, 

to me; 

toi, 

a toi, 

to thee ; 

lui. 

i 

( k elle, 

to him ; 
to her ; 


i' to himself; 

BOi, 

A Boi, 

) to herself; 

} to oneself; 
Oo itsdf; 


Plural. 


nous, 

A nous, 


to us. 

vous. 

A vous, 


to you. 

leur, 

j A eux, 
lAelles, 

m. 

f. 

1 to them. 



FRENCH. 


in 


Genitive and JihUUive. 


Always placed after the verb— 



Singular. 


Plural. 

de moi, 
de toi, 

of or fnm 

tt 

Thee; 

de nous, ( 
de vous 

^f or from us. 

„ you. 

de lui, 


him ; \ 


d’elle, 

ft 

her; 




I 

himself: 1 

i d’eux, 

„ them, m. 

de Roi, 

\ 

” ) 

1 herself; 1 

1 oneself: 

d'elles. 

,, them, f. 


{ 

Jtself: J 




Remarks on the Personal Pronouns. 

The French, as well as the English, use the 
second person plural for the second person singular 
in addressing one person. 

The second person singular, however, is used, as 
in English, in addressing the Supreme Being : — 

Grand DIeu 1 jugemcntR Great God ! Thy judgmenU are 
sont remplia d'6quit?. J\dl of equity. 

Des Barkeaux, 

It is also used in poetry, or to give more energy 
tu the expression : — 

O mon souverain roi ! 0 my sovereign king ! 

Me void done treniblante et Here I am, trembling and alone 
Houle devant toi. b^ore thee. 

Racine, ^‘Esther.*' 

It is used by parents to children, and also among 
intimate friends. 

The pronoun il is used impersonally, in the same 
lujinner as the English pronoun it : — 

il pleut, it rains ; il gele, it freezes. 

Observe that the personal pronouns of the third 
person are not used for the indirect object, in 
reference to inanimate objects. The relative pro- 
nouns en, of or from it, y, to it, are used instead of 
the personal pronouns. Thus, in speaking of a 
house, we do not say, Je lui ajouterai une axle. We 
must say : — 

Z'y ajouterai une aile. 1 will add a wing to it (thereto) 

In speaking of an author, we may say 

Que pensez-vous de lui ? What do you think of him ^ 

But in speaking of his book, we should say : — 

Qu’ew pensez-vous ? What do you think ofit(thereof)^ 

The word meme, plural memes, may be used 
after the pronoun in the sense of self, selves : — 

Le rol lui-m4me. The king himself. 

La reine elle-mSme, The queen herself. 

Les princes etix-m^mes. The princes themselves. 

I.»e8 princesses elUs-mSmes, The princesses themselves. 


the English pronouns 7, tkou^ he, they, when those 
pronouns have a verb understood after tbena, as in 
answer to a question or after a comparative 

Qui est arrive ce inatin ? Moi, Who arrh-ed this mominaf L 
Vous derives mieux que lui. Ymi write Mter than he. 

Vous lisez aussi bien que moi You re(ul as well as I. 


This is in complete contrast with the English 
usage. 

The same pronouns are used In exclamatory 
sentences before a verb in the infinitive; before 
relative pronouns ; before adjectives, past or pre- 
sent participles, and after the verb to he used im- 
personally : — 


Moi, lui c6der ! 

Ktu, aller k Londi-es ! 

Moi qui 8ui8 nialado . . . 

Lni qui* je ponnaiK 
Eut doiit la conduite , . . 

Lni, coura^ux et devout*, 
partit & riuHtant. 

Ijtii i»arti, la l>ande ne diapersa. 
Knx, voyant qu’il etait luort, 
s’enfuirent.* 
eVat moi ; e’est lui. 

Ce sont e%ix. 


J, yield to him ! 

They, go to London ! 

I who am sick . . . 

He whom I know. 

They, whose conduct . . . 

Hr, courageous and devotui, 
immeiliately set out. 

He gone, the band dispersed. 
They, seeing that he was dead, 
ran aunty. 

It IS I ; it is he. 

It is they. 


These same pronouns are also usetl instead of the 
nominatives je, tu, etc., when the verb has several 
subjects, whether all pronouns, or nouns and pro- 
nouns, in which case the verb may be immediately 
preceded by one of the pronouns nous and vous, 
representing in one word all the preceding sub- 
jects ; nous being used when there is a pronoun of 
the first person amoqg the subjects, and vous when 
there is a pronoun of the second and none of the 
first : — 

Votre p^rt* et mol, nous avons Your father and I were a long 
et6 longtenii>8 eniieiiiiH I’uu time enemies. 
de 1 ’autre. F^nblon. 

Ton fi*6re, et toi, vous m’avez Thy brother and thou have de- 
ti’ojnx>e. Montesquieu. ceived me. 

The recapitulating pronoun and the verb some 
times come first in the sentence : — 

Nmis avons, vous et moi, beaoin Ymi and I have need of toler- 
de tolerance. Voltaire. ance. 

The same pronouns, moi, toi, lili, euw, are used 
instead of je, tu, il. Us, when the several subjects 
of various verbs have performed different actions 
connected together, or tending to the same 
end : — 


Tandis qu'i/j< defendaient le Whilst they were defending the 
pays, lui le gouvernait aage- country, -he governed it wimlgt. 
meat. 


The pronouns moi, toi, lui, eux, are often used 
after the verb or before the pronoun subject, for 
the sake of emphasis : — 

de le dis, mo(, Isay so, or Ido say so. 

Il le dit, lui. He says so, or he does say so. 

Lui, il le desire autant que As for him, he wishes it as much 
vous, as you do. 

The same pronouns moi, toi, lui, eum, are used 
instead of the nominative pronouns 7 ^, tu, il, iU, for 

84 


The refiective pronoun se, himself, etc., is used 
for both genders and for both numbers ; for persons 
and for things ; and always accompanies a verb : — 

Les y eux de Vamlti6 se tromp- The eyes of friendship are seldom 
ent i-areinent. Voltaire. deceived (deceive themselves). 

The same pronoun has sometimes a reciprocal 
and sometimes a reflexive meaning, according to 
the context 
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Il« w fUttt'nf, They fiitUer tlitmselves. 

Jlase flat tent, They flatter one aiu>tiusr {each other). 

In this casOf the indefinite pronoun Fun Tautre is 
placed after the verb, or the word entre prefixed to 
it for the sake of clearness ; — 

Hr «’aiitient Tnn Vuutre, or ils They love one another. 
a’eit^r'aiineiit. 

Soi itself), etc., is of both genders and 

numbers, and is applied to persons and things. 
It is used in reference to a noun or a pronoun 
relating to a particular individual or object, and in 
general and indeterminate sentences : — 

On a souvent boHoln d’lin pluH UV have often neeil of one in- 
petit qu(i soi. fenor to ourselves. 

La Fontaine. 

Cet homme ne i»arle quo do This man only speaks of him- 
ROi. self 

Le vice est odieux de sol. Vice is odious in itself. 


Possessive Pronouns. 

The possessive pronouns, which are formed from 
the personal pronouns, represent, in the radical 
part, the possessor, while in termination they always 
agree with the thing possessed. Some relate to one 
person, some to several. 


POSSESSIVES RELATING TO OXE PERSON. 

The object possessed being in the — 

Singular. Vluial 

hfasc. Fern. hfasc. Fern. 

1. 1c mien, la micune, len uiieiiH, les luieuneH, mine. 

2. le tieii, la tieniic, los tieiin, les tlenncs, thine. 

3. Ic slen, la sienne, les ricuh, le^ RloniieH, his, hers, its. 


POSSESSIVES RELATING TO TWO OR MORE 

Persons. 


The ohjcct gmsessed being in the — 


Sinrpilar. 

Masc. Fern. 

1. le n6tre, la nfttre, 

2 le vdtre, lu \dtre, 

3. le leur, la leui . 


Plural. 

hfasc. and Fern. 

ICM notres, ours. 

IcM vdtres, yours 

les leurs, theirs 


Remarks on the Possessive Pronoun. 

It may be seen from the table given above that 
the termination of the possessive pronoun agrees 
in gender and number with the object possessed : — 

Votre canif et le mien. Votre plume et la mienne. 

Your penJenife and mine. Your jien and mine. 

Vos frferes et les miens. Vos sceurs et les miennes. 

Your brothers and mine. Your sisters ami mine. 

The article is an inseparable part of these 
pronouns, and undergoes with them the same 
change as when it is joined to a noun : — 

of mine du mien, de la mienne, des miens, des miennes, etc. 
to ours au ndtre, a lu nOtre, aux n6tres,ai(X notres, etc, 

Je parle de ses jiarents, et 11. 7 sfieah of his relatives, and he 
parle des leurs. speaks of theirs. 

These pronouns .should relate to a noun pre- 

• Tills rule is not always observed In mercantile correspond- 
mee, in which is often found ; ^a| reca la vOtre an dote 
dv . . . instead of J'al regn votre lettreen date du ... I re- 
mlvfd your letter dated ... a form which Is not to be imitated. 


viously expressed, with which they must agree in 
gender, although they may differ in number 

Votre maison est plus haute Your house is J^gher than theirs 
que la leur. is. 

84)11 Mre est plus age que les 11 is brother is older than yours 
vdtres. are. 

These pronouns may, however, be used absolutely 
when we mean thereby our family, near relatives, 
friends, partisans, soldiers, countrymen, etc. : — 

Mol, j'ai les miens, la cour, le I have my family or friends, 
peuple a contenter. the court, the people to please. 

La Fontaine. 

Mallieiireux .... qui porte Wretched is he who oarrie» 
chez les stens le glaive et les among his fellow-citizens the 
flambeaux. Coi^ardeaij. swor I and the torches. 

C'est k nous i jiayer pour les We must bear the jmvalty of 
crimes des ndtres. the crimes of our family or 

Racine. peoiie . 

Le mien and le Hen are also used absolutely as 

the words mine and thin'' in English, in the sense 
of possession, property : — 

Et le mien et le tlen, deux And mine and (him (meum 
fi'eres p^iintilleux. and tuum), two punctilious 

Boii.kau. brothers. 

J.e tien et le mien, soiit les Mine and thine (meum and 
sources de toutes les fhvl- tuum) are the sources of alt 
sions ct de toutes les qiier- divisions and quarrels. 
dies. Girault-Duvivilr. 


TRANSLATIONS FROM FRENCH. 

MOLIERE. 

Mol’ ere and Racine are the tw’o great names con- 
nected with the drama in the reign of Louis XIV. 
As a comic writer, Molidre can hardly be said tp 
have an equal ; his characters are types which will 
always live, typos taken from all sorts and condi- 
tions of men, men ot the court, of the town, 
and of the country ; nobles, merchants, doctors, 
lawyers, bores, pedants, fops, servants, masters — 
men who can be recognised as of any age and of 
any country. Jean-Baptiste Poquelin {Moliere was 
only his professional name) was born in Paris in 
1622. His father was upholsterer and valet dc 
chamhre to the King, and until he was fourteen 
years old, young Poquelin could do little beyond 
reading and writing, as it was intended he should 
succeed his father in the shop. However, through 
his grandfather s advice, young Poquelin was sent 
to the Jesuits’ College at Clermont, where he 
studied with very good effect for five years. At 
the end of that time he became manager of 
a strolling company of players who travelled 
in the provinces, playing farces. This gave 
him an opportunity of gaining experience, and 
of trying his hand at writing comedies. In 1658 
Molidre came to Paris, and through the Prince 
de Conti, who had been a fellow student of his at 
college, had an introduction to the only brother 
of the King Louis XIV., and by him was presented 
to the King and to the King’s mother. 
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From this time his fortune was made, and Moli^re 
soon received permission to set up in Paris with 
his company. A hall in the Palais-Royal was 
granted to him, and there until his death in 1673, 
Moli6re brought out, and acted in, all his plays. 

His best plays are Le Miscmikrope^ a satire on 
fashionable life ; Tartuffe^ a satire on religious 
hypocrisy ; and Les Femnies Savantes^ a satire on 
the “ blue-stockings ” of the day. 

The extracts here given are from Le Bourgeois 
Gentilhommc^ an amusing play, satirising the diffi- 
culties of a rich citizen, who wishes to rise in the 
social scale, and to this end is trying to arrange 
the marriage of his daughter with a marquis. 

M. Jmtrdain (a Nicole, la servniite). Tnisez-vous, inipcrti- 
neiite ; voua vous fourrez toiOours dans la converaation. J’ai 
da blen assez pour ma fllle ; jo n'ai besoiii que d’honneum, et je 
veux la faire marquiae. 

Madame —Marquise? 

M Oui, Martiuiae. 

Madame Jourdaiti. — Helas ! Dieu men gai-de ! 

M. Jourdain —Cost uno chose quc j’ai reaolue. 

Madame Jourdain,— Cent une chose, moi, oCl je ne consen- 
firai point Lea allinncea avec i>lus grand que soi aont 
aujettes toujonra 4 de f4clieux inconviSnicnta. Je ne veux 
point qu’iin gendro jiuisse reprocher A ina fllle ses parents, et 
qu’elle ait doa enfants qui aient honte de Tu’appeler leur 
graud’manian. S'il fallait qu’olle me vint visiter on Equipage 
do grande dame, et qu'elle manqu&t jmr lu^garde & saluer 
quelqu’un du quartier, on ne manquemit pas aussitdt de dire 
centanttiaea, “ Voyez-vous,” dirait-un, “cette inadamela mar- 
quise qui fait tant la glorieuse ? C’eat la fllle de M. Jourdain qui 
6tait trop heureuse, 6tant petite, de jouer i la madame avec 
nous. Kile n’a pas toujoura ^t4 si relevee que la voihi, et ses 
doux grands-p6res veiidaient du dmp aupi-^s do la Porte-Samt- 
Junocent, Ils out ainasae du bien i leurs enfants, qu’ils 
payent maintenant peut-^tre blen ciier en Vnutro monde ; et 
Ton ne devlent guere si riche k etro honnotes gens.” Je ne 


veux point tons ces caquets, et je veux un homnw, en un mot, 
qui m'ait obligation de ma fllle, et 4 qui je puisse din : 

Mettez-vous la, inon gendro, et dines avec moi.” 

M. Jmi)'dain.—\o\\k bien les sentiments d’un petit esprit, 
de vouloir domeurer toi\jours dans la bassessc. Ne me ro- 
pliquez pas davantage ; ma fllle sera marquise, en d4plt do 
tout le monde, et si vous ino luettez en colire, jo la ferai 
duchesse. 

. Acte III,, ScbNE XII. “Lk Bourgeois Qentilhomme.” 


KEY TO TRANSLATIONS (p. 100). 

Pascal’s “ Pensees.” 

If we were to dream every night the same thing, it would 
affect us, perhaps, as much as the ol^jects which we see every 
day. And if a workman were sure of dreaming every night for 
twelve hours that ho was a king, I believe that he would 1 h‘ 
nearly as happy as a king who dreamt every night for twelve 
hours that he was a workman. If we were to dream ever> 
night that we were followed by enemies and disturbed h> 
painful phantoms, and tliat we were to pass every day in dif* 
terent occupations— for Instance, in going on a journey, 
we should suffer nearly as much as If it were true ; and we 
should dread to sleep, just as wo di-oad the waking, when we 
fear actually to eneouuter such misfortunes. In fact, thosi> 
dreams would cause nearly the same evils as tlic reality 
But because dreams arc all different and varied, what we sec in 
them affects us much less than what we see in waking, because 
of the continuity, which is not, moreover, so continuous and 
equal that it does not also change, but less abruptly, (even) 
if it is less often, as in travelling ; and then we say, “It seeiim 
to me as if I am dreaming ; ” for life is a dream a little less 
changeable. 

The Thinking Reed, 

Man is only a reed, the weakest in nature; but he is a 
thinking I'eed. It is imueeessary that the whole Univeim* 
should arm itself to crush him. A vapour, a drop of water, 
suffices to kill him. But if the Universe should have crushed 
him, man W'ould still be nobler than that which slays him, 
because ho knows that he is dying, and the Universe knows 
nothing of the advantage it has over him. 
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THE LEDGER (continued). 

Dr. TOBACCO GOODS. Or. (12) 


1889. 



£ 

8 . 

d. 

1880. 




8. 

d. 

Feb. 28 

To Sundries 

871 

95 

15 

9 

Feb. 28 

By Sundries • 

871 

70 

16 

4 

Mch.81 

„ do. 

. 62 

508 

15 

- 

Mch.81 

,, do. 

62 

1 88 

0 

2 

May 81 

„ do. 

68 

15 

8 

8 

• Ap. 80 

„ do. 

62 

52 

10 

11 

June 30 

„ Profit and Loss . 

68 

23 

2 

« 

May 81 

„ do. - - 

«8 

60 


10 







Juu. 80 

do. • 

68 j 

24 

1 

- 







»» »i 

„ Balance • 

64 1 

445 

j 

1 4 

1 

11 




692 

17 

2 




602 j 

1" 

2 

July 1 

To Balance 


445 

4 1 

11 
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The preceding four accounts are Goods accounts. 
Collectively they constitute the ordinary Goods 
account of the Business. As explained in lesson 
VI., p. 94, Vol. III., they might be actually combined 
in one account if the ruling of the account were duly 
prepared, ?.&, if four sets of money columns were 
ruled on the debit side of the account, and four on 


the credit. The first debit and credit set would 
then contain Drapery items, the second Tea, and 
so on. This combination of separate Goods ac- 
counts into one general account for Goods, is ren- 
dered more perfect by adding another set of columns 
to each side of the account, for the insertion of the 
horizontal totals. 


GOODS ON COMMISSION. 

Dr. Stephen White, Newoastlk-on-Tynp. Cr. (13) 


1889. 



£ 

s. 


Mch.31 

To Coinmisalon 

62 

10 

0 


Ap. 80 

„ Cash - 

62 

20 

6 

- 

May 81 

„ do. . 

68 

41 

8 

6 

Jun. 80 

„ do. ■ 

63 

81 

5 

0 

f> M 

„ Commiaaion 

63 

8 

12 

0 

91 

,, Balance 

64 

77 

12 

6 




189 

6 

- 


An account for Goods sold by the Business on 
Commission is an Agency account. If a particular 
Agency embraces either frequent or large trans- 
actions, it is better to keep a special account for it, 
as above; if, however, there exist a number of 
agencies of a temporary kind, embracing only one 
or two transactions, and those of comparatively 
small amounts, a collective account is sufficient, 
details of this collective account being kept in a 
book provided for the purpose. 

In numerous cases of Goods received for Sale on 
Commission, the Invoice price is debited to the 
account for “ Goods on Commission,” and credited 
to the Sender’s account ; and when the Goods are 
sold, the selling price is credited to “ Goods on 
Commission,” and debited to* the Purchaser’s 
account. Finally, the Sender’s account is charged 


1880 

i 

1 

£ 


d. 

Jan. 31 

Sundries - 

370 1 

46 

10 

- 

Fob. 28 

„ do. . - 

871 

66 

10 

- 

Jtin. 80 

„ do. - 

63 

86 

6 





189 

5 

- 

July 1 

By Balanre • 


77 

12 , 

6 


with Commission on Goods sold and the “ Commis- 
sion ’’ account credited. In this arrangement any 
excess received over Invoice price is considered to 
be profit to the Business, and is carried off to 
Profit and Loss, like the profit on any other 
class of Goods. The Sender’s account is ultimately 
closed for Goods sold, by payment to him of the 
balance due. The student should be reminded 
that any Goods on Commission unsold at the 
date of making up the Balance Sheet of the 
Business should appear neither as an Asset nor 
as involving a Liability to the Owner of the 
Goods. Such Goods remain the property of 
the Owner until actually sold, and do not 
really affect the Liabilities and Assets of the 
Business, for they do not at any moment belong 
to it. 


D.’. SUSPENSE. Cr. (14y 


1889. . 


|| 

£ 1 8, 

d. 1 

1 1889. 1 


£ 1 

8 ) 

d. 

June 30 

To Profit and Lobs • 

68 || 

® ■ 

■ 1 

j Feb. 28 1 By Cash 

371 j 

1 

6 

- 

- 


Receipts and payments or charges, the final ap- 
propriation of which is not at the time known, are 
placed in ** Suspense ” pending further information. 
The finding of money which may be reclaimed, and 
the payment of money into court to await a judicial 
decision, or the mere reservation of money for such 
a purpose, are simple instances of items for which 


a Suspense account is required. The personal 
accounts now to follow, whether accounts for 
merchants or customers, need no explanation 
beyond what has gone before. As in the case 
of nominal accounts, the balances at the close 
of the accounts are always brought down by journal 
entries (not shown) on the 1st July. 
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Dr. SAMUEL PERKINS, London. Cr. (16) 


1880. 


1 

£ 

8. 

(f. 

1889. 



£ 

8. 

d. 

Feb. 2 

ToBillPble. (dueMa)‘4) 

311 

1,358 

15 

- 

Jan. 2 

By Drapery Goods 

92 

1,858 

16 

- 

McIlSO 

„ ao. (July 2) 

811 1 

513 

10 

- 

Mch. 1 

,, do. 

98 

518 

10 

- 

May 31 

„ Discount 

236 

7 

15 

2 

May 1 

II do- 

93 

810 

8 

4 

»» 

„ Cash 

236 

302 

13 

2 

June 1 

It do. 

98 

185 

12 

11 

June 80 

„ Balance 

64 

185 

12 

11 










2,368 

6 

8 




2,868 

6 

8 







July 1 

By Balance - 


186 

12 

11 


Dr. 


GEORGE GREENFELL, Poole. 


Cr. 

(16) 

1889. 



£ 

8. 

d. 

1889. 



£ 



an. 8 

To Drapery Goods • 

171 

284 

19 

8 

Jan. 4 

By Discount ■ 

234 

11 

8 


[ch. 4 

„ do 

172 

94 

- 

11 


„ Cash 

234 

273 

11 








Mch 4 

„ do. • 

285 

50 




y' 





June 1 

„ do. . 

236 

22 










„ Bad Debts 


22 





1 

379 


7 








Dr. 


JOHN 

LOADER, Rugby. 


Cr. 

(17) 

1889. 



£ 

8. 

d. 

1889. 



£ 

8. 

d. 

Jan. 4 

To Drapery Goods * 

171 

416 

13 

4 

Jan. 5 

By Discount • 

281 

14 

11 

8 

Feb. 1 

,. do. 

171 

208 

17 

1 

»* »* 

„ Cash - 

234 

402 

1 

S 








„ Bills Rpc. (5Ma>,) 

311 

808 

18 

10 

Ap. 1 

„ do 

173 

95 

9 

1 

Ap. 2 

£l(niMl():6Jlin., ( 

£ 100 . 6JuIj ,£100) ) 

June 8 

M Jo. 

174 

78 

16 

11 

H n 

„ J. Loader {corctn.) 

62 

- 

7 

4 







„ 15 

„ Drapery Goods „ 

ITS 

1 

- 

10 







June 30 

,, Balance 

04 

77 

16 

1 




799 

16 

5 



1 

799 

16 

5 

July 1 

To Balance 


77 

16 

1 








Dr. 

RICHARD LARKING, Bolton-le-Mooes. 


Or. 

(18) 

1880. 



£ 

8. 

d. 

1889. 



£ 

8, 

<f. 

Jan. 10 

To Drapery Goods - 

171 

163 

6 

6 

Jan. 11 

By Discount - 

284 

5 

14 

4 

Feb 2 

„ do. 

171 

186 

16 

2 

It ti 

„ Cash' 

234 

167 

12 

2 

Mch. 4 

» do. 

172 

92 

1 

7 

Feb. 4 

„ Discount - 

811 

8 

7 

11 

.. 7 

,, Cash (bill dishnd.) 

285 

182 

9 

9 

it It 

„ BlllRec.(7Meh.) 

811 

182 

8 

3 







Mch. 8 

„ Cash' 

235 

74 

11 

4 








tt do. - - * 

236 

80 

- 

- 







„ 22 

It do. * 

236 

30 

- 

- 














Carried top. 19 • 


528 

14 

- 


Carried to p. 19 


1 488 

14 

- 


182 
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Dr. 

RICHARD LARKING, Bolton-le-Moobs. 


Cr. 

(!' 

») 

1880. 



£ 

a. 

d. 

1889. 



£ 

8. 

d. 


Brought from p. 18 


523 

14 

- 


Brought from p. 18 


m* 

14 

- 







Mch. 29 

By Casli 

285 

30 

- 

- 







Ap 5 

„ do. 

235 

80 

- 








12 

>» *•* 

,, do. 

236 

80 

- 

- 




523 

14 

- 




523 

14 



Dr. 


WORMELL i 

c Co., London. 


Cr. 

(20) 

1889, 



£ 

8. 

d. 

1889. 



£ 

s 

<L 

Jan. 9 

To Bills Fable (12 Feb) 

311 

0J8 

- 

5 

Jan 0 

By Tea - 

92 

638 

- 

5 

Ap. 3 

„ do. (OMaj) 

311 

183 

c 

3 

Ap 1 

„ do. - 

93 

183 

6 

8 

May 4 

,, do, (7 June) 

311 

104 

IS 

4 

May 2 

„ do. - 

9J 

104 

18 

4 




920 

5 

- 




920 

5 

- 


Dr. 


GEORGE ( 

:jRISFORD, Bridport. 


Cr. 

(21 

) 

1881». 



£ 

s. 

(/. 

1889. 



£ 

8. 

d. 

Jan. 10 

To Tea - 

171 

117 

10 

10 

Jan. 12 

By Discount - 

234 

4 

a 

0 

Ap. 2 

„ do. 

173 

78 

14 

« 

>> >> 

„ Cash • . • 

234 

113 

10 

4 

May 1 

„ do. . - - 

173 

187 

13 

9 

Ap. 4. 

,, Discount - 

23 j 

2 

16 

<1 







t> M 

,, Cush 

205 

75 

17 

3 







May 3 

„ II> . Ilnnijdireys 
(collection) 

1*3 

187 

13 

9 




384 

4 

7 




384 

4 

7 


Dr. 


HENRY HUMPHREYS, Eeadinci. 


Cr. 

(22 


1889. 



£ 

s. 

d 

1889. 



£ 

8 

(L 

Jan, 10 

To Tea 

171 I 

32 

9 

4 

Jan 14 

By Discount - 

234 

1 

4 

0 

May 3 

„ Geo.Crisford(cori. ) 
Tea sold on 1 May) ) 

03 1 

187 

13 

9 


,, Cosh 

234 

31 

4 

10 







Ma} 3 

,, Discount - 

230 

6 

17 

2 








„ Cash 

230 

180 

16 

7 




220 

® ! 

1 




220 

3 1 

1 


Dr. 


THOMAS CANTON, Trubo. 


Cr. 

(23; 

) 

1880. 



£ 

8. 

d. 1 

1889. 



£ 

8. 

d. 

Jan. 17 

To Tea 

171 

19 

18 

4 1 

Jan. 18 

By Bill Rcc.(Mch.20) 

311 

19 

18 

4 

Mch. 6 

,, do. ■ - . 

172 

SO 

16 

1 

Mch. 8 

„ do. (June 11) 

311 

80 

10 

- 




60 

14 

4 




50 

14 

4 
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Dr. JOHN AMERY. Highgate. Or. (24) 


1880. 



£ 

s. 

d. 

1889. 



£ 

a 


Jan. 18 

To - 

171 

13 

18 

4 

Jan. 18 

By Casli 

284 

18 

18 

4 

Feh. 4 

„ do. - - - 

171 

24 

18 

- 

Fob. 4 

„ do • - 

2.14 

24 

13 

- 

May 2 
• 

„ do. - - - 

173 

25 

14 

10 

May 9 

„ do. 

230 

23 

14 

10 




04 

0 

2 




04 

6 

S 


Dr. 


PKALL & SON, 

NoKTHaMPTON. 


Cr. 

(25 


1889. 



! i; 


(L 

1889. 



£ 


d. 

Jan. 18 

To Discount 

234 

10 

10 

7 

Jan. 17 

B> Boots and Shoes 

92 

219 

12 



„ Cash 

234 

208 

12 

K 

Feb. 4 

„ do. 

9J 

118 

10 


Mch. 4 

„ Bill Payable (7 Jun.) 

811 

118 

10 

- 

Ai». 4 

„ do. 

9.J 

123 

0 

- 

May 2 

„ do. (8 Ang ) 

311 

123 

(> 

- 

Jim. 

„ do. 

9) 

no 

IS 

0 

Jun 80 

,, Balance- 

G4 

no 

IS 

6 










',7- 

12 

0 




.572 

1-.' 

6 







Jul> 1 

B) B.i!uu(‘L • 


no 

. 

18 

0 


Dr. 


WALTER RUSSELL, Maidstone. 


Cr. 

(20) 

1880. 





(I 

] 1S8D 



£ 


d. 

Feb. 6 

To Boots and Shoes • 

172 

28 

14 

- 

1 Mcli. 8 

B} Diseount - 

23> 


11 

10 

Ap. 5 

„ do 

17:i 

20 

14 

- 

1 

I 

,, Cash - 

235 

23 

n 

2 

Jun. C 

» do. 

174 

It 

5 

- 

May 3 

,, Discount - 

230 1 

- 

10 

4 








,, Cash - 

230 1 

20 

3 

8 







1 Jan. 30 

, Bnlanct - 

' H 

14 

5 

- 




58 

13 

- 

1 


1 ! 

58 

13 

- 

July 1 

To Balance 


ri4 

> 

- 








Dr. 


GEORGE GREEN, BliTGilTOX. 


Cr. 

(27) 

1880. 



c 


cK 

1889. 


1 1 


tl. 

d. 

Mch. 7 

To Boots and SIioos - 

173 

10 

1 

- 

Ap. 0 

Dili Bee (7Jul>) 

.311 1 

19 

1 


May 14 

M 

178 

7 

1 

9 

Jun. 8 

„ do. (4 Sept ) 

1 311 

1 


1 

9 




20 

2 

9 



1 

1 

2 

9 


Dr. 

CHARLES CHAMB 

ERS, Bjbminuiiam. 


Cr. 

(28) 

1889. 



£ 

s. 

d. 

1880. 



£ 


d. 

Feb. 8 

To Boots and Shoes - 

172 

10 

10 

- 

Mch 0 

Bi Discount - 

23,5 I 

“ 

8 

3 

Mch. 21 

M Jo- 

17.3 


1> 

6 


„ Cash - 

2a5 

10 

1 


May 17 

„ do. 

174 

11 

6 

0 

Ap. 2J 

„ Bmilec.(2lJulj) 

311 1 

n 

16 . 

0 


[ 




1 

Jun. 15 

„ do. (17 Sept.) 

.311 

11 

6 



1 


89 

12 




► ' 

39 

12 
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BOTANY. ~-XI. 

* [Continwd Jrmi p. 119.] 

THE OYNjECEUM {continued). 

In describing the gynaeoeum we will consider the 
ovary, style, stigma, and ovules separately. After 
discovering the number of carpels and noting 
whether they are apocarpous or syncarpous, we 
have to observe with re- 
ference to the ovary (i.) 

Its adhesion or position in 
relation to the “calyx- 
tube”; (ii.) its general 
form ; (iii.) the number of 
chambers in it ; (iv.) the 
number and position of 
the ovules in each cham- 
ber ; and (v.) the plaoen- 
tation. 

The ovary is termeii 
superior with reference 
to the calyx, not neces- 
sarily when it is at a 
higher level, but when it 
is not adherent to the 
calyx, as in all hypogyn- 
ous and some perigynous 
flowers, the buttercup, 
rose, primrose, or tulip, for 
example. Similarly it is 
termed inferior when it 
is adherent to the “ calyx-tube,” when it is often 
visible as a swelling below the flower, as in cu- 
cumber, orchids, Narcissus, Iris, etc., and all epi- 
gynous flowers. A study of floral development in 
these cases, as in the Conipositoe, often shows that 
the cavity of the ovary is mainly formed by a 
tubular intercalary growth of the ’■eceptacle carry- 
ing up the superior sepals and epigynous petals and 
stamens and merely arched over by 
the carpels. An intermediate condi- 
tion occurs in saxifrages, where the 
adhesion only extends half way up 
the side of the ovary, which is then 
termed half -superior ; and in Poma>- 
oece (apples, pear8,‘hawthorn, medlar, 
etc.), where there is no adhesion in 
the flower stage but the carpels be- 
come Subsequently imbedded in the 
pulpy receptacular tube which car- 
ries up the sepals and forms the 
bulk of the fruit. The general form 
of the ovary as seen from the out- 
side may be spherioah otmioal, lohed, cylindrict &c., 
terms which explain themselves ; and the number 
of chambers in it, as seen in a syncarpous form 
from a transverse section, need not, as we have seen 


(p. 119), be the sane as the number of its component, 
carpels. Thus the^ violet and mignonette lui\e 
wnilocula/r, or one-chambered, ovarier, though made 
up of three carpels, and Bofitginacea and LoHiatce 
are practically quadrilo^iiilar although bicarpellaiy. 
The ovules vary in etoiflber from being solitary, 
only one, .that is, in each chamber (or in the whole 
,ovary), as in Ckmposittt, 
Ramt7iculace<e, UoihelU- 
fer<p, or Qramineae, or two, 
as in Dmpacece or Cup^th- 
erce, up to an indefinite 
number, as in poppies, 
violets, foxgloves, etc. In 
position they may be 
erect, rising, that is, from 
the base of the ovary, as 
in Composites, Polygon- 
aceof, Ac, ; ascending, or 
attached at the side of 
the ovary near the base and 
sloping upward; horizon- 
tal, as in CrucifercB ; or sus- 
pended, as in Umhelliferccf 
and in the Fig. (Fig. 56, 5. 
Different ovules in the 
same ovary sometimes oc- 
cur in different positions. 

Apart from individual 
position the ovules spring 
in various ways from special regions of the wall of 
the ovarian cavity. These regions are often made 
up of soft spongy tissue, and are termed placentas. 
and the arrangement of the ovules is therefore 
called their placentation. In a few cases a single 
ovule, or a placenta bearing several ovules, appears 
to be a direct prolongation of the floral axis, inde- 
jiendent of the carpellary leaves which may form an 
ovary round it. This is termed axial 
placentation. Thus in the yew 
{Taxus) an ovule terminates a branch 
and no carpel is formed. In the 
superior ovaries of the Reed-mace, 
now often called the Bulrush ( Typha), 
of the rhubarb tribe {Polygonaeece), 
and of the peppers {Piperaoete) the 
solitary erect ovule appears to be 
terminal, or a direct prolongation of 
the axis, that is, a stem-structure, and 
the same may be true in the inferior 
ovary of the walnut (JugUmdeo!). 
In the Compositm one ovule arises 
from the base of the inferior ovary, but it is 
lateral to the axis, the apex of which is visible 
beside it, so that the ovule is a lateral appendage 
corresponding (homologous) to a ieat So too in 



Fif? .VJ— Fig kF ciiH Carieu). l. 8lio<»t BhoMiiig Icif, hud, and 
infruitiMonn*. 2. Infniltoaconce m Ht-ction .1. Fruit, with al- 
buminuusiecd 4 Male flowei. b. Female flowoi m soctiwn, 
Bliow.ng oainpi lotroiKm** uvule 



Fig. 57.— Polliniara of Orchid re- 
moved oil the point of a ponri) aa on 
an ineect’s proboada. a. Firat iniai- 
tUm B. PuafUoD aaaumed after a 
abort interval 
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PrmtUcLoea the plaoenta is a prolongation of the 
axis and bears lateral ovules. In a few other cases, 
as in water-lilies, poppies, and B\Aomu6^ the ovules 
are produced all over the inner surface of the car- 
pellary leaves. They are then termed superficial, 
and are generally somewhat rudimentary in struc- 


only partial ; but in lilies. Iris, and other instances 
these septa unite to form a oentrcU placenta from 
which the ovules project outward. This central 
placentation has been termed “axile.” In the 
Caryophyllaoea the septa connecting the central 
placenta with the side walls of the ovary can 



Fig. 68,— Orcldit mascula, a. Iu partial section, periantii mostly removed : 1. Anther ; 2. Bursicle ; 8. Twisted inferior ovary ; 
4. Stigma; 6 Labellum ; 0. Spur; 7. Bract cutoff, b. Front view; 1. Stigma ; 2. Polllnium ; 8. Bursicle; 4. Labellum. 
c. 1. Folliniuin : . 2. Retinaculum, d. Bursicle, drawn forward showing tlie retinacula, s. The same iu lateral sectioh. 
F. Pollen massulse with connecting threads. 

Fig. 59.— Berry of the Gooseberry (Ribes Groatularia) in section, showing the persistent caljut, parietal placentation, and 
anatr(^us ovules. 

Fig. 60.— Gyneeceum and one stamen of Poppy, showing radiate stigma and hypogynous .nsertion. 


ture, being probably homologous to trichomes. In 
the majority of flowering plants the ovules are 
Toargindl, corresponding to leaflets of the carpellary 
leaf, as is sometimes seen in cases of abnormal 
development. In most one-chambered ovaries the 
margins of the carpellary leaves form the spongy 
placentas and bear the ovules, often in double rows, 
each row belonging to one leaf-margin. This is 
termed parietal placentation. In Crtmfera we have 
the exceptional case of parietal placentation in a 
two-chambered ovary, the margins of the two 
carpellary leaves splitting and one half growing 
inwards so as to form the partition, or replum, 
while the other half bears the ovules. Multilooular 
ovaries are so mainly from the infolding of the 
margins of the carpellary leaves which form the 
septa at dissepimenta between the loculi or cham- 
bers. In poj^ies and encumbers this infolding is 


only be detected at its base, and that only in 
the young state, except in the pinks (Bianthus), 
for which reason this placentation, resembling 
that of Primulacea, has been termed free 
cerUral. 

The style may be absent, when the stigma is 
sessile on the top of the ovary, as in the poppies 
(Fig. 60) ; or, if present, it may vary considerably in 
form or position. Even when there are several united 
carpels forming distinct chambers to the ovary, as 
in lilies, there may be only one style ; or they may 
be as many as the carpels, as in grasses ; or there 
may be one belpw, dividing above, as in Iris and 
the Composita, The style generally rises from the 
apex of the ovary (terminal) ; but sometimes, from 
the ovary growing faster, it appears lateral^ as in 
the strawberry, or even basils, as in AlchemUla, 
In Ldbiata and Boraginaceee the united styles of 
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the four-chambered ovary arising laterally in this 
manner seem to spring from a depression in the 
centre of an ovarian ring, and are called gyifiohasic. 
The styles may be erect or sjyreading ; glabrous or 
hairy ; cylindrio or grooved. Though generally 
rod-like, they may be petaloid, as in the upper 
portion of those of Iris and Crotnts. In primroses, 
Llnum j^erenTitt Lyihnm^ and Oxalis, the flowers 
are keierogonous^ or hetero-styled, different indi- 
viduals of the same species bearing flowers with 
■styles of two different lengths {dimorphic') in the 
first two cases, and of three different lengths (fn*- 
Morpliic) in the last two. Darwin showed this to 
be an adaptation for cross-pollination, the pollen 
from any stamen being prepotent^ germinating, that 
is, sooner and more efficaciously, upon the stigma 
of a style of the same length, which only occurs in 
a dilrtinct flower. Obviously the same part of an 
mseot’s body will come in contact with any anther 
and with the stigma of a style of the same length 
as the stamen, thus suitably cross-pollinating the 
two flowers. In the primrose there is only one 
whorl of stamens, which in the long-sfyled or pin- 
eyed form are half-way down the corolla-tube, in 
the short-styled or thrum-eyed form project, like tlu* 
thrum in weaving, at the throat or “ eye ” of the 
flower. So too in the flax {Linuvi perenne), the 
anthers of the five stamens of the long-styled fornj 
are on a level with the stigmas in the short-styled 
form, and vice-versa. In Lythrum and Oxalls the 
stamens are in two whorls of different lengths, and 
the styles in any one form are a different length 
from either whorl, being either long-styled, medium- 
styled, or short-styled. The styles may be either 
deciduous, withering or being absorbed after fertil- 
isation, as in the plum, or may be persistent, as in 
the strawberry and blackberry. 

The stigma consists of a surface of cellular 
papillae covering the mouth of the stylar canal, or 
tubular passage leading into the ovarian cavity, 
and, when mature, excreting a sugary solution. It 
may be linear, as in the curved line below the 
bifurcation of the petaloid portion of the style in 
Iris, in the line on the inner surfaces of the Y-shaped 
style of Composites, or in the sessile radiating lines 
on the ovaries of poppies (Fig. 60) and water-lilies. 
In grasses and other wind-fertilised flowers the 
stigraatic surface is distributed over a featheri/ 
or plumose branching of the style ; in lilies and 
many other cases the stigmatic surface is lobed, the 
lobes corresponding in number to the carpels ; and 
in other instances as in primroses, it is simply 
rounded, hemispherical, globular, or capitate. 

In Viola and JBiUomus the stylar canal is a 
hollow tube; but in most cases it is filled by 
loosely-arranged cells forming the conducting 


tissue, which is continuous with the placentas, or 
may fill the upper part of the ovary, or be continued 
in lines down the inside of it. • 

The ovule, or unfertilised seed, originates os a 
papilla of parenchymatous cells ; or, in orchids, in 
a single cell of the placenta. In this latter group 
the ovules have actually not made their appearance 
when the pollen falls upon the stigma. Their 
simple structure in this case and when they are 
supeiflcial suggests, as we have seen, that they are 
homologous to trichomes, whilst ordinary marginal 
ones are homologous to leaflets, the lateral ones 
of Compositce and Primulacecc, to leaves, and the 
terminal ones of Taxus, Polygonaceec, &c., or at 
least their central portion, or iercine, to the apex 
of a stem. The conical papilla, known as the 
tercine, or nucelUts, or objectionably as the 
“nucleus,” soon becomes elongated into an oval 
body, generally raised on a stalk or funiclc ; and 
from its base, from the apex, that is, of the f unicle, 
a coat, or more generally two successive coats, 
originate as circular ridges and grow up over the 
Iercine. The inner, first-formed, coat is termed 
the secundiTic ; the outer, they;r/wiw^. These coats 
do not completely close over the tercine, but leave 
an opening at the apex termed the micropyle 
(Greek yiKpSs, mikrTts, little ; itiJat;, pule, a door). 
The base of the tercine, where the two coats (the 
secundine and priraine) arise, is called the chalaza, 
and, except in superficial and other rudimentary 
ovules, it contains the termination of a bundle of 
spiral vessels, which come from the placenta and 
traverse the funicle. The external point of junction 
between the funicle and the body of the ovule, 
marked, when the ripe seed becomes detached, by a 
scar, is the hilum. If the ovule and its tercine are 
straight, i.e., neither inverted nor bent upon them- 
selves, as in the Polygonaceee, the ovule is atropous 
or orthotropous (Greek, k, a, not; hp^hs, drtkOs, 
straight; rpivw, trBpD, I turn). In this case the 
funicle is generally short ; the chalaza and hilum 
will be near together at the base, and the micro- 
pyle at the apex of the ovule ; and the ovule will 
commonly be solitary and erect, so that the micro- 
pyle is directly under the base of the stylar canal, 
the upper part of the ovary being filled with con- 
ducting tissue. More commonly, as in Comgwsitec, 
Legumimsw, UmbelUferee, Cuimliferet, Liliaceee, etc., 
the ovule is inverted, or anatropous (Greek, krk, 
am-, back), owing to the rapid growth of the 
funicle and its adhesion to the primine, so that the 
chalaza is carried up to the apex of the ovule and 
the micropyle brought down close to the placenta, 
though the tercine remains straight (Fig. 69). The 
adherent funicle is termed the rapl/e (Greek, 
raphb, a seam). It is clearly seen as a brown thread 
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down one side of the kernel of a liazel-nut. By this 
arrangement the pollen-tubes in a large ovary not 
filled with conducting tissue are able to grow down 
the spongy placentas and enter the micropyles 
without traversing much empty space. The same 
result is also, but less commonly, brought about, as 
in Cr\icifer<e, Malvaoece, etc., by the ovule becoming 
oampylotropoits (Gre6k, hampulOs, curved) 

or bent upon itself, when the funicle remains short 
find the chalaza at the base near the hilum> as in 
the atropous case, but the micropyle is brought 
down near the base, so as externally to resemble 
the anatropous condition, by a bending of all the 
ovule upon itself, like a horse-shoe. 

At the time when the flower open.s there is in 
angiosperms one cell just below the apex of the 
tcrcine, separated from the bottom of the micro- 
pyle by one or two layers of colls, which is larger 
than the surrounding cells. This is the megaspore 
or embri/o^sac^ so-called because within it the 
embryo, or seedling plant, is formed. Before fer- 
tilisation the nucleus of the embryo-sac (^primary 
nuclem of the cmhryo-sac) divides into two daughter- 
nuclei, which travel to opposite ends of the embrjx)- 
sac, a large central vacuole being formed. Each 
daughter-nucleus then divides twice, so as to give 
rise to four jwlar mcclei at each end of the embryo- 
sac. One nucleus from each group of four next 
returns towards the centre, and the two coalesce 
to form the secondary (so-called “permanent”) 
nmlcm of the embryo-sac. The three remaining, 
fit each end then become invested with protoplasm, 
being thus primordial cells. The three at the 
lower or chalazan pole sometimes even acquire fi 
<’cllulose wall. They are termed the antipodal cells 
or archi sperm, and take no part in the after pro- 
cesses, find are eventually absorbed, being probably 
only the vestigial representatives of the female 
prothallus in the ancestral type, as will be ex- 
plained in a future lesson. The three primordial 
colls at the upper or micropylar pole are termed 
the egg^apparcutns, the two upper ones being called 
synergideeQ*' helpers”) and the lower one the oospherc 
(“egg-cell”). 

When the pollen -grain has been conveyed — 
whether by wind, insects, or other agency-— on to 
the i^tigma, it germinates, being nourished, like a 
parasite, by the stigmatic secretion. One or more 
pollen-tubes being put out, worm their way through 
the conducting tissue of the stylar canal and along 
the placenta, sometimes even piercing cells, and 
still nourished by the tissue they pass through, 
until they enter the micropyle and in most cases 
have to penetrate the layer or two of cells over the 
embryo-sac. . As ‘has been said, pollination, or the 
falling of pollen on to the stigma, commonly pre- 


cedes fertilisation, or the contact of the pollen-tube 
with the embryo-sac, by some hours. The number 
of tubes entering an ovary is generally larger than 
that of the ovules. The embryo-sac is sometimes 
pierced either by its own synergidse or by tie 
pollen-tube ; but, though the reproductive nucleus 
at least in the latter appears to be dissolved, there 
is no evidence that the tube is itself perforated. 
Some fertilising substance, however, passes out of 
the tube, apparently into one of the synergidas 
which loses its nucleus, and a second nucleus 
(^8perm~mt€l€ics)Rp^exB in the oosphere, w hich may 
be the reproductive nucleus of the pollen-tube. The 
two nuclei in the oosphere coalesce and that body at 
once acquires a cellulose wall, being known thence- 
forth as the oospore (“ oosperm ” of some authors). 
The synergidae are subsequently absorbed. 

The withering of the perianth and rapid 
ment of the ovary and ovules begin wheu the 
pollen germinates on the stigma, and in some 
orchids it is not until then that the ovules appear 
upon the placenta. 

The oospore attaches itself inside the upper 
(micropylar) end of the embryo-sac, and after a 
time elongates and divides once or twice trans- 
versely, i.e., at right angles to the long axis of the 
embryo-sac. Of the resulting cells, or pro^embryo, 
the two farthest from the micropyle usually form 
the embryo, or young plant, the others forming a 
suspending cord or snspemor. Subsequent divisions 
cause this suspensor to consist of a chain of a 
variable number of cells. The terminal or emlmjo- 
cell becomes usually globular, and is divided first 
into octants by three walls at right angles to one 
another, and then by periclinal walls— walls, that 
is, parallel to the surface of the sphere — an outer 
layer of cells is separated. This is the dermatogen, 
or primary epidermis of the embryo. The inner 
mass then undergoes further divisions and other 
ti.ssue systems become differentiated. In the centre 
a group of cells elongate and form ti\eplerome, from 
which the fascicular and medullary systems arise, 
the primary meristem between this and the derma- 
togen being the perlblem or primary cortical tissue. 
The apical portion of the embryo, that farthest 
from the suspensor, gives rise to the cotyledons, 
soon making tlie whole embryo in dicotyledons 
cordate ; whilst at its other extremity the radicle or 
primary root is partly formed by the hypophysis or 
penultimate cell of the suspensor. The calyptrogen or 
primary root-cap is, however, part of the dennatogen. 

While the embryo is developing, other changes 
are in progress within the embryo-sac. The second- 
ary nucleus of the embryo-sac divides repeatedly 
and forms a tissue of cells which acquire cellulose 
walls and are known as endosperm or metasperm. In 
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some very large embryo-sacs a central cavity filled 
with liquid, the “ milk ” in the cocoa-nut, remains. 
The endosperm forms a nutritive layer of reserve 
nutrition for the embryo, as do also the adjacent 
cells of the tercine, which, being outside the embryo- 
sac, are called perispervi. Collectively the endo- 
sperm and perisperm are called albuvu^, since they 
serve a phy;, .ological purpose similar to that of the 
“ white ” of an egg, the embryo corresponding to 
the yolk. As the embryo grows it may absorb 
either or b )th of these tissues. If either remain, a 
ripe seed ’ s termed alhuvilnous ; but if not, exalhu- 
mvMnu. n texture the albumen varies from the 
hard vegetable ivory (^Phytelephcbs), the liomy con- 
sistence uf coffee, in which it forms the edible 
portion, ind the iu'm flesh, which is mucilaglnuus in 
the mal dw and oily in cocoa-nut and poppies, to 
the men y or farinaceous consistence in corn. In 
Castalia^ Piper ^ Canna^ and some other genera both 
endosperm and perisperm remain, separated by a 
recognisable persistent embryo-sac, in the ripe seed. 

Changes also occur after fertilisation in the coats 
of the ovule. The priraine and secundine com- 
monly unite to form the hard tough outer coat or 
testa of the ripe seed ; a more delicate creamy- 
white coat, the tegmm or e7idopleit/ra, being formed 
either from the secundine, its inner portion, or the 
outer layer of the tercine. No rule can, however, 
be laid down as to the homologies of these coats, 
In the ivy, to a slight extent, and far more in the 
areca-nut and in nutmegs, the dark inner coat is so 
infolded as to give a marbled or ruminate appear- 
ance to the albumen. 

Many seeds after fertilisation acquire fleshy ap- 
pendages or partial investments, which grow from 
the testa at either the micropylar or chalazan end, 
or from the funicle. These are termed arils (Latin, 
arillus). The scarlet “ Mace ” round the nutmeg, 
or the similarly-coloured covering to the four seeds 
in the rose-coloured capsule of the spindle-tree 
that made Tennyson speak of it as “ The fruit that 
in our autumn woodlands looks a flower,” are 
familiar examples of arils. 


GERMAN. — XXI. 

[Continued from p. 125.] 

PASSIVE VERBS IN THE INDICATIVE, 

The passive is formed by placing the auxiliary 
werten (to become, to be) before the past participle 
of the main verb. In the perfect, pluperfect, and 
second future tenses, the participle of imten rejects 
the augment 9 f , and is to be rendered by “ been,” 
as (Jr Ifi gelkfct towben (not gnporten), he has been 
loved. The verb feln is also used in these tenses, 
but with the signification of “have,” as:— ®r if! 


getiebt irotben, he has been loved ; (5r wnr fleicbf itetben 
he had been praised; (Jr wirb gelobt morben 'ftn he will 
have been praised. 

Many intransitive verbs are used impersonall> in 
the passive, as (J< tsfirte bit fpAt in bit 91a(^t gefcc^ten, 
the fighting (it was fought, etc.) was continued till 
late in the night ; (Jf ivuibe t^m wn aUrn Seiteii lu 
^aife geeilt, from all sides it was hastened to his 
assistance ; (Je irirb in bem (Earten von ben Jtinbem gcfl^ielt, 
it is played by the children in the garden ; (J< wurben 
in tern (Jonrett einige fcfjone 8 ietcr gefungen, there (it) were 
sung some beautiful songs in the concert. 


Examples. 


3Stele iDlenfc(>en hetben ll^rc« 
nic^t i^rrr 
SSmien'flc ttjegen gecic^'tet. 

9lm (Jnbe ber n)«rtcn 

tie $abterfien mit Sorbeer 
befrAnjt'. 

!ta6 Ut ^^ieffatg ifl 
ton ®otte< <&anb terfetlof'* 
fen tocrben, unb fein ©terb'- 
liefer termflg' einen iBlid 
in feine gc^cim'nipvoUfn 
SlAtter )u t^un. 

^cm rcic^cn (JrbfuS ton 
bem Ovniel ba« (Jnbe feincr 
-^crr'Uctfcit tcrtun'bigt 
tvorben. 

^0 lange Swictrac^t unb aCBi% 
berfprud^ unterben 9)lcnfc^cn 
l^errffbt^ fo lange n’crben tie 
njic^tigflen SBa^r'^citen be» 
lAmpft' werben. 

iHul^e unb Sricbe ttjcrben erfl 
bann m biefe X(;aier juruef 
fe^ren, n?enn ter ficinb 
gAnjli(^ gefi^la'gen hjorten 
fcin loirb. 


Many persons ar'e 
honoured on accomit 
of their riches, not on 
account of theii merits. 

At the end of the battle 
the most valiant were 
crowned with laurels. 

The book of fate has been 
closed by the hand of 
God, and no mortal is 
able to cast a look 
upon (into) its myste- 
rious pages (leaves). 

To the rich Croesus the 
end of his splendour 
had been announced 
by the oracle. 

So long as discord and 
contradiction reign 
among mankind, so long 
will the most weighty 
truths be contested. 

Repose and peace will 
first return to these 
valleys when the 
enemy shall have been 
utterly defeated. 


5ll'l>cnlieb, n. 
song of the 
Alps. 

^Unrrtcnnen, t o 
acknowledge, 
own. 

' 2 lu'genb(i(f, m . 
moment, 
twinkling of 
an eye. 

Slui'mai^en, 1 0 
find out, 
ascertain. 


Vocabulary. 
®rief'tvAgcr, w. 
letter-carrier, 
postman. 
(Jompuni reii, to 
compose. 
JDminfl', once, 
one day, in 
the future. 
(Jrbit'terung, /. 
exasperation, 
animosity. 


(Jrfen'neit, to per- 
ceive, recog- 
nise. 

(Jrflft'tern, t o 
climb, scram- 
ble up. 

(Srmor'ben, to 
• murder. 

(Jmff, earnest. 

©em'fitniflger, m. 
chamois* 
hunter. 
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b e a > 
thenisb, hea- 
then, pagan. 

3e nat^bem', as, 
according as. 

Jlofhwr, costly, 
expensive. 

neg- 

lectful. 


Snit'tDiTfun^, /. Uii'(enu|^t; not 
co-operation. used, not 
ipriefter. m. priest, availed of. 

to beat, Unft^ult. /. inno- 
strike. cence. 

®(^tnu(fen, to to dc- 

adorn, attire. spise. 

$atcln. to blame, Beudnii n. testi- 
east a blame raony. 

upon one. 


Exercise 120. 

Translate into English : — 

1. JDer flei^iac @c^uUr twiib ton bem Setter geliebt unb 
geloM. 2. nur ©5lfe unb !0a«n, fontern auct) ‘Bogcl 
tDtrben bon bent 3Ager gefc^offen. 3. IDer murbe von 
ber iDlutter getuarnt. 4. Dcr iBiief njurte bon bem sBtieftrAger 
gebrocl^t. 6. 53fcrt be« armen SWannei ifl bon tem Suben 
gefauft ttjorben. 6. I)ic Sllvenhcber futb bon bem Sc^meijer 
fc^cn gefungen morben. 7. ^al sBuc^ id bott bem ilinbe bergeffeii 
iborben. 8. italb tfl bcit bem CDle^ger gefctlucttet morben. 

9. Die ©olbaten merben bon i^rem Selb^errn getobt merben. 

10. Da« @ute tvirb bi>n ®ott befb^nt werben. 11. Dcm 
Sreunbe wirb ton bem Slactbar gebolfen worben fein. 12. Da« 
armc SWAbcten rnirb bcii bem beibtiifr^en ^riefler geobfeil moeben 
fein. 13. ©afar ift unter QJiittbufuiig fetne« 8rcunbe« JBrutu« 
ermorbet morben. 14. Die Steilflcn Selfeii merben bou ben 
®emfeniagern erflettert. 15. Dcr gnnflige 9lugcnbti(f mirb 
bcn bem itlugcn ergriffen. 16. ©I wurbe in einet l^alben 
Siunbe mel^r gctl^an, a(6 fonft in einer ganjen. 17. Der 8ireit 
wuvbe anf beiben <$ettcn init groper ©rbittcrung gefu^rt. 18. 
8c^on mancl^e foflbare ^tunbe tfl nnbeniitt geblieben. 19. 
Da« ffierf tfl enblicb boUentet tt orben, unb mirb in ben erften 
Tagen crfcl^einen. 20. ®nblicl() tfl e« an<gemncl;t merben, tucr 
ter Dieb ifl. 

Exercise 127. 

Translate into German : — 

1. The son was warned by the mother. 2. Rome 
was fojinded by Romulus. 3. It was burnt by the 
Gauls. 4. This song was composed by Mr. G., and 
was sung by Mr. N. 6. Skilful people are loved 
and sought, but unskilful people are generally 
despised. 6. A man often neglects his duties, 
while thinking of his pleasures. 7. Most sacred 
duties have often been neglected, while we have 
been devoted too much to pleasure. 8. The hat of 
the victor had been adorned with flowers. 9. The 
most valiant of the army will be rewarded, accord- 
ing as their actions are acknowledged. 10. Thy 
sister is loved and praised by her teacher, because 
she is diligent and attentive; but thou wilt be 
censured by thine, because thou dost not like to 
work. 11. Charles has been punished because he 
had not flnished his exercise.. 12. We were praised 
by our teacher because we were diligent. 13. Our 
friend has been punished because he had been 


neglectful. 14. Thou hast had the pleasure of pass- 
ing some days with thy friends in the country ; thou 
hast been praised and rewarded by them because 
thy teacher has given thee a favourable testimony. 
15. His brother would have been better received. 


PASSIVE VERBS IN THE SUBJUNCTIVE. 
Examples. 


©r mpfltf nt((it erfau'brn, bap 
fener SDlann ge'riifen merbe. 

fatten rerge'beni ge^offt', 
bap bte vielen fleinen 
jogtf^umet in JUrovin'jett 
(in'gttbeilt murben. 

flilait glanbr, bap bci btefem 
Icbten Sturme t>ifle 
t)frf(^la'gcn morben feien. 

©r crjA^f'tc mir, bap meine 
'Ab'bantlungen uber biefen 
@e gcnflanb gelobt' 

mcvben mAten. 

Da bic furft'ticbe Sami'lie 
ge'genmArtig tfl, fo wnnu'- 
man, bap biefeit 'ilbcub 
eiii gropeb ©oncert' n?frbe 
gcgc'ben meibcn. 

34 I'lli hi fui'jcr 
afle •&in'bcrtiiffc, uon i^m 
mevbfii ubermun'ten merten 
feiii. 


He would not allow that 
that man should be 
called. 

They had vainly hoped 
that the many little 
dukedoms would be 

' divided into provinces. 

It is supposed that, by 
this late (last) storm, 
many vessels have been 
cast away. 

He told me that my 
dissertations concern- 
ing this affair had been 
very much lauded. 

Since the princely family 
is present, it is con- 
jectured that a great 
concert will be given 
this evening. 

I hope that in (a) short 
time all hindrances 
will have been sur- 
mounted by him. 


Vocabulary. 


2lb't*rccl;en, 1 0 Da'ur'^atten, t o 
break off, be of opinion, 

crop, pluck. to deem. 

’Huf'faflfnb, start- Dnr'bictcn, to pre- 
ling, striking, sent, offer. 


remarkable. 
?lu«'rufen, to call 
out. 

'iii'pere, n. coun- 
tenance, ex- 
terior. 


©I^ren, to honour, 
respect, e s - 
teem. 

©in'iic^men, 1 0 
occupy, take 
possession of. 


©efilrf^'ten, to fear, Sort fe^Ubben, to 
apprehend. drag, pull 


aBegna'bigen, 1 0 
pardon, 
favour. 

Sdpen, to bite, 
©efa'tjung,/. gar- 
rison. 

8e(Jc'(^ung,/. cor- 


along. 

®raben, to dig, 
grub, ditch. 

Greek, 
Hellenic. 
<^tnterge'^ett, t o 
deceive, de- 


ruption, bribery, lude. 
©art^a'go, n, m. sjbag, 

Carthage. hart, deer. 


.iUagen, to com- 
plain, lament. 

Sofen, to solve, un- 
riddle. 

Dra'fet, n, or- 
acle. 

JRAt^tfb n, riddle, 
enigma. 

©bid, n, game, 
play. 

Jltoia, n. Troy. 

fl'bermap, n. ex- 
cess, super- 
fluity. 

fl'brigenA as for 
the rest, be- 
sides. 

iBertftn'bigen, 1 0 
announce, pre- 
dict. 

adermu't^n, to sup- 
pose, presume, 
think. 
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ExEnasE 128. 

Translate into English : — 

1 . Qi gefagt, ta§ cine iil>crfie((ung von teni 3itaut>ie(er 
ge^eben loerte. 2 . !Der 91ac^6ar glauit, tie (Slterit von 
tern Jfnnbcn getaufc^t ivertcn. 3. Jtic Jfiiiter fagtcn, ter 
• 6 irfc^ tvuitc von tern 3(Sgec gefc^offen. 4. SWan befuocl^tet, 
tie $eute tvitrten von tent ^iinte gebijfen. £>. 3)tan vcrmut^et, 
ter gceunt fei vom Srennie ^intergangen tvorten. G. SDer 
?3Sater ineinte, ta^ ta« Stfnf von ten jCintern geftielt luortcn 
wire. 7. ( 5 r erjA^Ite imr, tap tie ©lumen in feinem OiJarten 
von ten QJhUcben tvftven atgebroe^en tvorten. 8 . I)er alte 
®oltat rief au 0 , ta^ fein Seltf;err nie von ibm merte vergeffen 
tverten. 9. 't)ie flutter fagte, eg werte tiefen 9ladftmtttag im 
OJarten von i^r gegraben tverten. 10 . 3 cl) nibc^te tviffen, ob 
cr von 3 ^nen trutte gee^rt worten fein. 11 . 3 c^ tac^te nif^t 
antet(, a(g ta^ tad ®vicl von i^m merte gemottnen morten 
fein. 12 . JDad Orafcl verfuntigte i^m, er tverte fiegen. 
13. Gr fagte mir, er tv:rte von 3ctermann geliebt unt 
geacl^tet. 14. Gr be^auttet, tad JRilt^fel fei turcl; i^n gelbft 
tvorten. 15. 2 )ic ©efc^icbte mettet, ta^ Urofa von ten 
griec^ife^en Siirjtcn jeiflbrt tvorten fei. 16. Gf fngtc il;m, 
er tviirte feinetmegen Sltted gu t^un bereit fein. 1 7. I)er Sreunt 
beflagte fic^, ta^ er fo tvetiig von miv befuc^t murte. 18. aiJan 
fagt lingarn fei turc^ ©eilecbting, ntc^t turcl^ ©emalt ter 
2Baffcn befiegt tvorten. 19. QJJein iUac^bar fagte inir, tad 
'i(u§ere tiefed fUlanncd bote ntcl^td 9luffartentcd t«r, aber feinc 
®cele tvAre gcjiert turc^ eine SWenge treffltc^er Gigettfc^aften. 

20. l!er alte Gato fc^lop cine fete Sietc mit ten ISJorten : 
Ubrigend ^attc icb tafnr, laft Gart^ago jcrflbrt merten mnp. 

21 . aWan vermut^et, tie Seflung fei von ten Seinten ein.jcnom' 
men njorten, allein tic ©efa^ung werte begnatigt morten fein. 

22 . JTer 3 nngling fagte, ed tverte noet) ©ieled von i^m gct(;an 
tverten. 23. !t)er betrubte ©ater giaubt, fein ®ot)n merte von 
tem erbitterten 8 einte erfe^offen tvorten fein. 24. ^Die 8 reuntin 
be^auptete, ta^ tad Unglnef turcl^ tie ®ci^ult ted 91ac^bard 
berbeigefii^rt tvorten tv^re. 25. 2)er ^Irmc flngtc, tap er 
gcmaltfam fortgcfc^leppt worten tvAre. 

Exebcise 129. 

Translate into German : — 

1. It was said those children would be loved by 
everybody. 2. The teacher believes that the exer- 
ci.se could have been learnt by the scholars. 3. 
The gardener said it would be dug by him to- 
morrow in the garden. 4, We wish that your 
friends may be loved and esteemed by you. 6 . 
We did not believe that we should ever ‘have been 
praised by our teachers, and that we should have 
satisfied them in everything. 6 . It is impossible 
that you could have received the intelligence before 
us, except it might have been communicated to you 
by telegram. 7. How is it possible that this under- 
taking could have been finished by you ? 8 . We 
doubt very much that we can ever be rewarded for 
our troubles, and that the promises can ever be 


fulfilled. 9. How could it be possible that that 
people was governed badly, when it had so wise 
and good a prince ? 10. The poor slave complained 
that he had been forcibly dragged along, and in the 
excess of his grief he cried out, “ Oh, that I had 
never been born 1 ” 


IDIOMS OF PREPOSITIONS. 

The preposition ivegen is often compounded with 
the genitive of personal pronouns, whicli in this 
connection substitute t or e t for the final r, as : — 
SDleinetwcgctt (instead of mciiienvegen), on my account, 
for my sake (lit., on account of me) ; ©cinctivegen nur 
bin itt} gefommfii, on his account only have I come. 

The preposition 3 it is often used after certain 
verbs (as, maftjen, tverten, tvA^lcn, etc.) to mark the 
result of an action, or the end or destination of a 
thing, as :gie ^aben t^n ^um ffeint gemac^t you have 
made him (to) an enemy, or, you made an enemy 
of him ; T)a« Gi« n:iib ju SB.iffer, the ice becomes (to) 
water; ^ie ivil^Iten i^ii jum itaifer, they elected him 
(to the) emperor. 

©crtacfjt auf 3 enianfc l^abcn, or 3 emanb tm ©ertat^tr 
^aben (lit., to have suspicion upon one, or to hold 
one in suspicion), answers to our “ to suspect,” 
as : — 3c^ babe ©erfcnitt auf U;n, or 3cb babe ibn im ©ertaebtr, 
I suspect him, or I have suspicion of him. 


Examples. 


^aben (Sie gebbrt', an ma« fur 
einer .ilraiifbeit ter JReifente 
geflor'ben ifl ? 

®o vief icb tveip, tfl ex an ter 
Gbolera geflm'ben. 

9Ucran'ter ter ©rope flarb an 
einer.<lrnnfbeit ju ©a'bplon 
im trei unt trei'pigfleii 3 abrc 
feine® 8 cben«. 

9Iiif wen baben @ie ©ertaebt'? 

3(b ini ©ertaeb'tc, 

micb beraubt' ju bAben. 


Sflacbtem' icb §u iHacbt gefpeift' 
baben tverte, geb« icb n« 6 . 


Gr ill tiacb jebn Ubr gtt mir 
gefom'men. 

Gr ijl^ »egen feiner jlrnnfbfit 
niebt gcgan'gen. 


Have you heard what 
disease the traveller 
(has) died of ? 

As far as I know, he (has) 
died of the cholera. 

Alexander the Great died 
of (a) sickness at 
Babylon in the thirty- 
third year of his life. 

Whom do you suspect 2 
( jpon whom have you 
su.spicion ?) 

I suspect him of having 
robbed me. (I have 
him in suspicion to 
have robbed me.) 

After I shall have supped 
I shall go out. (After 
I shall have eaten at 
night, I go out.) 

He came to me after ten 
o’clock. (He is come 
to me after ten o’clock.) 

On account of his illness 
he did not go. (He is 
on account of his ill- 
ness not gone.) 



GERMAN. 


191 


Oliilfeitcn, t o 
dress, attire. 

91uri»flrtcnn, /. 
female - ser- 
vant, wait- 
ing-woman. 

9lul'je^rung, / . 
consumption, 
to bathe. 

Srii^'fiucfen, t o 
breakfast. 


VOCABULABY. 
Jtranf^flt/. sick- 
ness, illness, 
malady, dis- 
ease. 

SWitrug, in. noon, 
mid-day. 
aWit'ternae^t, /. 

midnight. 
®pctien, to eat ; 

3 u 1 1 a g 
fpeifen,todine. 


Sertac^t', w. suspi- 
cion. 

failhcr, 
more distant. 

iffierfen, to throw, 
cast. 

2Borauf, where- 
upon, on which. 

3ucrfl', at first, for 
the first. 


Exbbcise 130. 

Translate into English : — 

1. SBiiTen @ie ntci(>t, nn tvng fiir finer .iiraiifiKtt 3f)Vf 
9lic^te gefiorfccn tfl ? 2. @o »ict tc^ ge^ort Ijafrc, ifl fie an ter 
^Hu«je!^ruitg geflcrbcn. 3. SSiefe ftnt in kiefem 3al;rc an rer 
(S^plera geflorben. 4. SCeip man nidt;t tie fKbcrnen 
Sdjfel gefio^len l^at? 5. 91ein, <ihcr man f)at JT^erkat^t anf 
finen sBckicnten kf« ^anfcA 6. ajlan ^atte jnerfl fine alte 
?lufn)Arterin im SSerkac^te. 7. (St ^at mid) im ^Jcrkadjtc, iftn 
norfflijlif^ l)clcibigt jn ^aken. 8. 3c^ mcip mirflic^ nic^t, anf 
men id) meinen *43ctkac^t merfen, unk njpranf id; i^n ftii^en fell. 
0. 91af^kcm tefj mid|) angefleikct, nnk nat^kcin ic^) gefru^flndt 
^aken merte, mill ic^) it)n bcfnc^cn. 10. illadjkcm cr ju 9)httag 
gefpeifl ^atte. ta« ct kic 3fitung. 11. Slac^kcm cr ftc^ getaket 
battf, maff)re cr cinen ®k‘M^ftgang. 12. 91ac^ jekn ltf)r ke« 
?lbenk« befud)tc er mic^) lUKlf). 13. 9la(f) aJltllcvnat^t metken 
mir uirfere Weife mcitcr fertfc^cn. 14. (Si gickt 9Jlenfd;en, 
mclt^f nac^ kiefem Sebeii fein ankcve3 ermarten. 15. 3(t> fieuc 
mi(^ feinetwegen mct)r, al« mciiictmcgcn. 16. 3krctmcgcn I;abc 
icf) bie .^eife unternemmen. 17. (Juretmegen if! ter Cater fe 
betrfibt. 18. llnfcrtmegen brand)en Sic fic^ nic^t jn fc^^^imcn 
19. 9Jhin ©ruber war feiner felbfl nicl(|t me^r mad^tig. 20. 
^afi 2)u ^errn 91. felbfl, eker feinc 5rau gefe^cn? 21. 3<^ 
babe ibn felbfl niebt nur gefeben, fonbem auc^ gefvrocben. 22. 
(Fill treucr (Selkat flirbt liebcr, al« ka^ er jiim Cerratber wirb. 


became a doctor. 16. That speculation made our 
neighbour a rich man. 16. He told me he should 
on hi.s own account speak to his father. 


TRANSLATION FROM GERMAN. 

3n ter jliflen ©al; keS ©ailen, bidden mir jum erfkn !D2ale 
taS bil Ki^t unmeglid; geglaubte : flngenke 8if(be. ©en ter 
®eite, urn unS b^^ def au4 bem (Sirunke b^raul, tbnte Aberalt 
ein munkerbarer, b^fi^ flagenker f(f)n:immenker Xon, fail tnic 
ein ferner melckifcbcr Orgeb unb (Silucfcnflang, ter, mie unfer 
©ilet wrfi(^erte, wn finer 31rt Sifebm brrrilbrte. 

(Si fell ein fleiner, febr febeuer 8lf(b fein, ber tiefen 8out ben 
fitb giebt, unb er mirb fluperfl feltcn gefangen. ©er einiger 
3cit befam einmal finer ker b^figen 8if(ber einen felcben 
jufflKig in fein 91cb, unb neeb in gob er ken ?aut eon 

fifb. SBabrffbcinlifb in oberglflubifebcr gurebt liefi er ibnt 
aber augcnblidlicb mickcr frei, tenn tie geitlc er^ablen fi(b 
bier naturlifb kic munkerbarficn @acbfn ijon tern gif<b — otcr 
nielmebr een tern Xenen — tic fie fur tie @celen ker crtrnnfeneii 
balten. 


KEY TO EXERCISES. 

FiX. 110. -1. The French conquered Siuiin hy force of arm«» 
U. The avalanches in Switzerland often fall into the valleys 
with tremendous force. 8. They forcibly drag away the in- 
habitants of this country. 4. He could do nothing with all 
Ills power. .0. The Greeks defended themselves against tlie 
Persians with all their might. 6, The weaker man must 
necessarily obey the stronger. 7. Almost all Asia obeyed 
the will of the Romans. 8. In ortler to prolong his life, he 
was necessarily obliged to work. 0. Themistocles was forced 
to seek an asylum at the Persian court. 10. My friend con- 
tldentially entrusted mo with an important secret yesterday 
evening. 11. After school was over, the children played under 
tlie trees of the gai-den. 12. All present dressed accorling to 
the fashion of 1780. 13. On account of his official duties, he 
had little leisure, left for pleasure. 14. Behlller could now 
devote himself at his leisure to literary pursuits at Mannheim. 
15. I have inadvertently taken another umbrella. 16. Errors- 
arise througli inisuiiderstaiidings and oversights. 


Exercise 131. 

Translate into German ; — 

1. Are we obliged to wait for our friend ? 2, No. 
not on his account. 3. This man is tested on 
account of his perfidy. 4. Do not grieve on account 
of us 1 5, On my account you may do what you 
like. 6. My brother died of consumption in the 
nineteenth year of his age. 7. Do you know who 
has stolen your gold watch? 8. No, but I am 
suspicious of that man who came to our house 
yesterday. 9. At first I susppeted a servant of 
the bouse. 10. After I had performed my last 
voyage, I appli^ myself to the study of the living 
languages. 11. After we had dined, we took an 
airing on horseback. 12. After he had breakfasted, 
he visited bis brother-in-law. 13. This lady wants 
eighteen ells of muslin for a dress. 14. That youth 


Ex. 117.-— 1. Xic (5intt?ebitfr wrtbfibigten ficb 

mit afi ibrci' grgen tie XAnrn. 2. SPilbrfm krr 

(Jrcbcrfr nntcrjwbtc (Jiiglaiib mit (S’cmalt ker iSBaffen. 3. 
Xiffc tapfern (golratcn babntfn fl(b ib«n 2Bcg mit furebtbarn: 
©ovatt kurcb kic 9icibcn ker 9cinkf. 4. ©Ian binkertc ibn 
gcmaltfam an ker Blucbt. 6. 8iebcn Sic kic bcutfebc Spratbc? 
6. 3a, icb liebe fie, aber vor 5 ug«n?eifc licbc icb kic itallcnifebf 
Spraebc. 7. Sefjt if! cr bcfonkcrl mit ker tcutf<bcn unb fVa- 
nifeben Spraebe bcfcbAftlgt. 8. ©liirtlifber llBclfc fanb i(b mclncn 
Srcimb JU ^anfe. ' 9. (St id genetbigt, ten ©cfebicn feiner 
©ergefebten ju gebortben. 10. Xic meiden $cMtc ficlkcn fl(b 
naeb ker franjoflfcbpi QWPkc. 11. 3(b nabm uimldcntlicb ken 
4^ut einci intern. 12. ©(udlieber SBcife entkecfte mein 9reunb 
tie ©cfabr, mclebe ibm krobte. 13. Scferjwlfe fagte er wir 
manebc SOabrbeit. 14. Unterviet 9Iiigen fbnnen Sie mantbr 
©eifikigungen fagen. 15. X)ie Sflrden X)eutf(blankf vetfabren 
cigenmAebtig im 9iegirren Ibrcr Sdnber. 
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Ex. 118.— 1. Did you see this neat little garden ? 2. No, for 
r admired that pretty cottage. 8. It belongs to two old people, 
whom I know. 4. What kind of jiretty little animals are those ? 
.5. There are a great many young lambkins in the garden. 6. 
Tir» girl plays with her little brother. 7. Will you give me 
tliat little chest? 8. Will you have that one on the little 
table ? 9. Look, what a neat little hat ! 10. The little child 
is delighted with his little kitten and with his gosling. 11. Bo 
arrange it that you may be at iny house by Saturday morning. 
12. Do we make it in such a manner that it is useful for both 
purposes? 18. He shall so arrange it that he can take his 
lK)ok8 with him. 14. At all events, I will so arrange it that I 
shall be with you at ten o’clock. 16. We will so arrange it 
that we by no means come too late. 10. Tell your brother he 
should so arrange It that it may l»e understood by everylnxly. 

Bx. 119.— 1. miflfl bu mtr €.lmmc|>«n 

faufen? 2. ffldn, mein iX5(^terd>cn, aber ic^ merbe bir bii« 
<Sidn<(^en unb bie Sifc^c^rn faiifcn. 3. •i^itben ®tc icite4 
itieblti^e 4. 91ein, bemunberte j[ene4 

fc^bne ®drt<ben. 5. 9)2arie fptcU mit bem EAj^c^en, unb i^r 
TBrflberdjien mit bem Sifc^c^cn. ^e^cn ®ie, n>a« fur cin 
fc^bnef lldflc^en ba4 ifl. 7 . T)ie QJlenfc^en foKten )U ieber 
3eit i^re ®ebanfen nuf ®ott ricbten. 8. 9lid;ten Sie e« fc 
ein, bap icb ®ie movgen ju ^aufe ftnbe. 9. 3c^ ^offe. ©ic 
merben el fo einric^ten, bap Sie SUlontag 31lcrgca anfcmmea 
fonnen. 10. 2Bal ifl biefer ®ar(en mert^? 11. ffr ifl mel^r 
mert^ all ®ie glaubcn. 12. ilBal maren tiefe ^Buc^er vor 
oa^ren mert!) ? 13. SQBic itiUfl bu gegen bicfel 5|jtferb 

metten? 14. ®l gilt fiinf iUfunb. 

Ex, 120.— 1. Tell me whether that is your own horse? 2. 
Have these children much property of their own? 3. Tlieir 
parents were very rich. 4. 1 think it is very singular that he 
does not use his own horses, but drives with others. 5. 1 have 
no house of my own. 6. Is that his own carriage, or has ho 
only hired it? 7. I con Oder this question very singular. 8. 
This is my own conviction, according to which 1 act, 9, This 
old merchant is a very singular man. 10. Every man has his 
own faults. 11. Have you ever been in this hotise? 32. I have 
never been there. 13. I think it my duty not to find fault with 
him. 14. I shall never deviate from my principles. 15. Have 
you not been with my brother yet? 1(5. I have Just seen him. 
17. Has your daughter already been in my garden ? 18. She is 
not yet gone out. 19. Have you ever travelled over so interest- 
ing a country? 20. I have already seen many beautiful things, 
but I never foiget beautiful Switzerland. 

Ex. 121. — 1. Dcr benfenbe SWenf.^ hjeicfit nie iDcm ^fabc 
ber 2:ugfnb ab. 2. ^aben fe folc^ fin rfijenbel ?anb 

brrfifl, all 3talien ober bie ? 3. 97cin, a ber ic^ merbe 

nif bie fc^bnen iT^Alfr bfl Si^einel uergeflfn. 4. (Wlauben @ic 
ja nid^t SlKel, inal man 3^nen fagt. 6. (Dcr 95atcr fommt 
fo fben mit feinem So^r unb bem Onfel non ber fkeife. G. 
^fllt ber Secret niel non feinen Sc^ulern ? 7. 3a, er l^dlt fie 
filr fcl^ gut. 8. (5r ^alt niel non cincm bequemen 8cben. 9. 
Differ SWenfe^ l^dlt ju niel non feinen 8*lbigfeiten. 10. Sobann 
ifl fein 8«inb, abet er glaubt, er fei fein ^reur.b. 11. 3db l^abe 
cin eigenci ^aul, unb mein iPruber ^at feinl. 12. 3fl bid 
3^re eigene ©rflabung? 13. 3a, fie ifl’l, aber fiiibe biefe 
trage fe^ eigen. 14. Differ SWenfe^ ^at cine eigene 3tee. 
16. Sittben ®lf 3Bren greunb nie^t fel^r etgen? 16. 3a, er. 


^alt flc^ uber 3fbermanit auf. 17. ®inb ®ie Je im SKufeum 
gemefen? 18. 3a, tc^ bin nerfe^iebene IWale bort getnefen. 

19 . ®inb ®ie f4>on in bem Ofarten meinel O^eiml getinfeii? 

20. Urn Slnbern 9lu§e ju nerfdjiaffeii, ol^feit er feine eigene auf. 

Ex. 122.— 1. He that wishes to gain godliness and what is 
highest ill life must not fear work and struggl ng. 2. He who 
wishes to win must venture. 3. I prize this book ; he who 
steals it is a thief. 4. He who is resolved to love nothing but 
his image, has nothing to love but himself. 5. He who doubts, 
despairs. 6. He that lights against his country is a traitor. 
7. He who ventures into danger perishes in it. 8. He who 
does not assist the oppressed, also deserves no assistance. 9. He 
who is determined to set himself against fate is a fool. 10. Are 
you by birth an Englishman or American ? 11. I am neither ; 1 
am a German by birth. 12. Who is your friend? 13. Slie is 
an American, bom in New York. 14. Where was your friend 
born ? 15. He is a native of England. 16. In what cftuntry 
were you bom? 17. I was born in the United States of North 
America. 18. I make fun of thi.s man. 19. You should n«»r 
make fun of him. 20. He makes fun of everybody. 

Ex. 123.— 1. 2Bfr ten Slrmen beifle^t, mirb gottti(^c 
erlangen. 2. Dcrjcnige, melcber iiberaU Cingang ju 
baben milnfc^t, mu§ golbenc Sf^luffel baben. 3. ffler fur 
fein iBaterlanb flreitet, berbient 2luljci(^nung. 4. QQBcr 

Deutf(^ lernen mill, mu^ flc^ einige fH^u^c geben. 5. fhn 
fur feinen Jtbnig flivbt, flirbt mit Siu^nt. G. Set 
bfrrat^ bege^t, flivbt gemb^nlic^ auf bem iBlutgeruflc. 7. 
»if finb untcr eincm glucf lichen Sterne geberen. 8. 3n 
melc^cm 8ante murten biefe Damen gebore u * 9. @ic 

murten in 3ta(ien gebp>en, im 3abrc 1796; aber i^re 
aiiutter nmrbc in ©nglanb geberen. 10. @int biefe Damen 
a;il Deutfc^lanb gcbnrtig? 11. 97fin, fie finb aul granfreieb 
geburtig. 12. Unfer ifl 3ta!ien gebnrtio, 

unb ifl in ^(orenj geberen. 13. 3rf) merbe tbun, nml id? 
berfprcc^en l^abe. 14. 3eigcn @ie mir, mal @ie gefunben 
baben. 15. ©al ben JUnlpn bicfel ^clben erbC'H if^ f«n" 
JBefcl^jeibenbeit. 16. 8a^t iinl i^m getrflbren, tnal mir }uerfl 
bermcigerten. 17. Du bafl uni nie gefagt, mal fie bir 
anbertraut l^abcn. 18. Sarnm mac^en @ie luflig fiber 
bal Unglfi(f ber Unterbrueften ? 19. Dal Obfl, melc^el mlr 

in bem ®arten unfcrl 91a(^barl fa^en, mar nic^t fe gut all 
bal, melc^el in 3i^rem @artcn tbiit^l 

Ex. 124.— 1. Excuse me, sir ; it was not done Intentionally. 

2. If he did it Inten'ionally, he is by no means to be excused 

3. Although you did not do it purposely, still it is culpable. 

4. Had you done it purposely, then you ought to be ashamed 
of yourself. 5. They have lll>erated the prisoner on purpose. 
6. This man has not intentionally brought on this delay. 7. 
As long as such men are at the head of the State we cannot 
expect an improvement. 8. As long as I have no employment, 
I cannot be. contented. 9. As long as yon are well-behaved, 
yon shall have everything that yon require. 10. As long as 
the world has stood, no one has motle such an assertion. 11. I 
will work for you as long as you are ill. 12. As long as he was 
absent we took care of his whole family. 13. Yon can lodge 
in my house as long as yon like. 14. If he does not stay so 
long, he cannot receive my letters any longer. 16. This man 
works from day-l>reak till late at night. le.’ Prom this time 
forth I shall take a walk every day from tlie river to the 
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mountain. 17. I have now received a letter, and shall go to 

Man/la oa baa*, aa t ah.. 10 T ..UhII 1.h..h hII 

arrived, I ahall speak to him as soon os I see him. 20. When 
they came at last, it had become night. 

Ex. 125. — 1. !Dif tcfi tei gefauft 

^abe, fStinen ®if auf meine fllec^tiutig 2. Die ®feger 

mad^ten auf iJlec^nuiig i^ret 5etnbt iiiftiq. 3. @o lange 
ter SHenfcb ^efei^dftigung l^at, tanu er jufrietcu feiu. 4. ®c 
(ange bit 3Be(t mirb, mirb (Siottet ^Cort uic^t unlergebm. 
5. iverbf frr meinen Sreunb nrbeiten fo lange er franf ift. 
<). ®o lange bic Schuler ficibtq flnb, ^utrb i^r Scorer flc U'bcn. 

7. ®ie funnen bei meiner Bamtlic bictben fu iangc ®ie mpHen. 

8. 9Benn ®ic bleiben motten, bid id(> tiefc ®riefc fertig babe, fo 
fonnen ®te btefclbcn memem ^rciinbe mitnebmen. 9. *I?ou 
nun an merfen mir mc^r 3«tt auf bad ©tubiren uermenben. 

10. T)ad ®cbtff mar tern 29inbe uiib ten SBellen ^rcid gegeben 

11. 35on Tagedanbnid) bid fbdt in tie 'Jlad^t mar bic Stabt 
tern Scjier bed feinted audgefebt. 12. J'ic ®cnne bnebt 
jmif(^en ben 2ColFen b<^roor. 13. Tie 9ltbcner erftdrtcn, 
^liemanb aid Supitcr follte oon nun an in Qltben rcvpercn. 
14. ®o lange mein Snncrflcd mein iBetragcn billtgt, mtrb 
(foH) bad Ihtbeil ber Seutc mi(^ nic^t beunrubigen. 15. (5r 
bat ben lepten ?|lunft feiner JRcbe befonberd bevoorgeboben. 
16. ®ie maebten ftcb auf feiuc 5tccbnuiig luftig, unt er nabm 
el ni(bt mar. 


CHEMISTRY. — VII. 

[Continued from p. 134.] 

STRUCTURE AND LUMINOSITY OF FLAME-BUNSEN 
BURNER— THE DAVY SAFETY LAMP - THE 
HAXOGENS. 

Ir we apply a lighted match to the wick of a candle, 
the heat converts a portion of the wax into vapour, 
which is lighted by the match, and as long as the 
candle burns the process continues, i.e., the lieat of 
the flame melts the wax, which is first sucked up 
by the wick and converted into vapour, and then 

burns, giving out 
light and heat. If 
such a flame be 
closely examined, 
it will be seen to 
consist of three 
parts — a dark inner 
zone m. Fig. 27, a 
middle zone i, 
which gives out 
light, and an outer 
zone in which the 
flame is much less 
luminous. The oxygen of the air penetrates the 
mass of heated vapour from the outside, so that in 
the outer zone e there is enough oxygen to bum 
both the hydrogen and the carbon of the combust!- 
86 


ble vapour ; in the zone i there is only enough 

remain for a short time unburnt ; they are intensely 
heated by the burning hydrogen, and so become 
white-hot, giving out much light ; in the inner zone 
no oxygen is left, and so neither hydrogen nor 
carbon is burnt. This can be proved by holding a 
piece of glass tube with one end in the dark zone, 
as in Fig. 27, when the unburnt hydrocarbons can 
be lighted at the top. 

All substances which produce gases when com- 
bined with oxygen burn with a feeble light, as 
sulphur, which produces the gas SOg. but when a 
solid is produced, as when phosphorus burns, the 
flame is luminous. 

The facts above stated serve to explain the lumin- 
osity of a coal gas flame, and tlie same central zone 
of unburnt gas can be detected. 

When coal gas is mi.xed with the proper quantity 
of air, the mixture burns with a perfectly non- 
luminous flame which, however, gives out as much 
heat as the luminous flame. The simplest apparatus 
for this purpose is the Bunsen burner, Fig. 28. It 
consists of a small jet of gas, which escapes at the 
lower part of a brass 
tube about three or four 
inches long. Just below 
the level of the gas jet 
the brass tube is per- 
forated with two large 
holes. As the gas passes 
up the tube, it sucks in 
air through these holes, 
thus a mixture of gas 
and air reaches the top 
of the tube, which when 
lighted burns with a 
non-luminous flame. It 
is sometimes erroneously supposed that the air 
burns too, and that nnore heat is produced in 
the Bunsen burner than when the gas is burnt at 
an ordinary jet ; this is not the case, exactly the 
same amount of heat is produced however the gas 
is burnt, provided that the combustion is conq lete. 
Instead of the above arrangement, another form of 
air burner is frequently employed ; the gas is liber- 
ated underneath a piece 
of fine wire gauze, Fig. 29, 
which is clamped to an 
iron cylinder ; the wire 
gauze conducts away the 
heat so rapidly that the 
flame is prevented from 
^8* 2®* passing through. This 

fact can be illustrated by depressing a piece of 
wire gauze over a flame, Fig. 30, when the gas 
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above the gauze will remain unburnt. The well- 
known lamp invented by Sir Humphry Davy for 
the coal miner depends for its safety on the same 
principle ; the flame of an oil lamp is completely 
surrounded with fine copper gauze, so that even if 

the lamp be 
placed in an at- 
mosphere con- 
taining marsh 
gas, the gas will 
only burn on the 
inside of the 
gauze. Unfortu- 
nately, so much 
light is cut off by the gauze that there is a great 
temptation to the miner to open the lamp and risk 
the explosion. If a Davy lamp be exposed to a 
strong current of air, the flame may be passed 
through the gauze too swiftly for it to be extin- 
guished. 

Carbon dmdpbidc (CSj). When the vapour of 
sulphur is passed over red-hot coke, the elements 
combine to form a new substance, carbon disul- 
phide, CS.J ; this is condensed by passing the vapour 
into vessels cooled with ice, and then forms a 
mobile, volatile liquid which usually has a most 
disgusting odour, but when perfectly pure has no 
unplea.sant smell. Carbon disulphide is extremely 
useful as a solvent, as it dissolves many substances 
which are insoluble in water. Thus it dissolves 
nearly all fatty bodies, also phosphorus, sulphur, 
iodine, etc. ; with gutta-percha and india-rubber it 
forms very adhesive solutions. When mixed with 
methylated spirit and burnt in an ordinary spirit 
lamp it produces sulphur dioxide, SO 3 , and so 
furnishes an excellent and convenient method of 
disinfecting a room. Carbon disulphide should 
never be brought near a light, as it gives off vapour 
very readily (boils at 4G® Cent.), and the vapour 
lights at a comparatively low temperature, 150® 
Cent., i.e.^ far below a red heat. 

When carbon monoxide, CO, and sulphur vapour 
are heated they combine to form a colourless gas 
called carbon oxysulphide, COS. 

FLUORINE— CHLOEINE—BEOMINE—IODINE. 

We now come to a group of elements which are 
closely connected with each other, and are called 
the Halogens or salt-formers, because they produce, 
when combined with some of the metals, bodies 
closely resembling common salt. The group con- 
sists of — Fluorine, atomic weight 19 ; Chlorine, 
atomic weight 35-5 ; Bromine, atomic weight 80 ; 
Iodine, atomic weight 127. Fluorine and chlorine 
are gases ; bromine is a dark brown liquid ; and 
iodine is a black shining solid. It will be noticed 


tlmt these elements pass from the gaseous to the 
solid condition as the atomic weight rises. 

The halogens all unite with hydrogen to form 
colourless gases which fume in the air and dissolve 
readily in water, forming very acid solutions ; they 
are strongly electronegative ; they combine ener- 
getically with the metals and but feebly with 
oxygen and carbon. 

Fluorine (F), atomic weight 19. This colourless 
gas was prepared in 188G by a French chemist, 
Moissan, who obtained it by decomposing liquefied 
hydrogen fluoride, HF (containing in solution a 
little potassium fluoride), at a very low temperature^, 
— 23® Cent., with a powerful current of electricity. 
Fluorine combines at ordinary temperatures most 
energetically with all known elements excepting 
oxygen, nitrogen, chlorine, and bromine ; it attacka 
glass, porcelain, silver, lead, and all organic bodies ; 
it is therefore impossible to find a vessel which 
would withstand its action, and it remained un- 
known until Moissan separated it at a low temper- 
ature. 

Hydrogen flicoride, Hydrojiuoric add (HF). This 
substance can be prepared perfectly pure by passing 
hydrogen over heated silver fluoride, and is ob- 
tained as a colourless, fuming, poisonous gas. It 
is more convenient to prepare a strong solution 
by heating powdered fluorspar, or ‘‘Blue John,’' 
a substance occurring in Derbyshire and other 
places, with strong sulphuric acid in lead or 
platinum vessels — 

CaF .3 + H 2 SO 4 = CaSO^ -h 2HF 
Calcium fluori<le or fluor»i)ar. Calcium sulphate. 

Both the gas and the solution of hydrofluoric 
acid can be used to etch glass. A watch glass is 
gently heated until it is hot enough to melt some 
white wax which is gently rubbed on its convex 
surface; when the wax is cold, some letters or 
figures are drawn through the wax with the point 
of a pin so as to expose the glass. A little circular 
dish of lead is made by hammering up a piece of 
sheet lead ; some strong sulphuric acid is placed in 
the lead dish, and on it is thrown some powdered 
fluorspar ; on gently heating the mixture, the fuming 
hydrofluoric acid is evolved ; a little cold water is 
now placed in the watch glass to prevent the 
melting of the wax, and the watch glass placed 
as a cover on the leaden dish. After two or three 
minutes the watch glass is taken off, washed, 
warmed, and cleaned, when the design will be 
found etched into the glass. The hydrogen fluoride 
attacks the silica in the glass, converting it into 
a colourless gas — silicon tetrafluoride, SiF 4 . 

When silicon fluoride is passed into water 
it is decomposed into gelatinous particles of 
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silicon hydrate or silicio acid and hydrofluosilicic 
acid— 

3SiF4 + 4HjO z= Si(HO )4 + 

Silicon Hydrofluosilicic acii 

ChUrine (Cl), atomic weight 35‘6. This pale 
yellowish green gas is most conveniently made by 
gently heating black oxide of manganese with 
hydrochloric acid in a glass flask furnished with 
cork and delivery tube as usual — 

4HCl + Mn02 = Cl, + 2Ha0 + 

Manganous cliloride. 

It is better to pour the acid in first and then add 
the black oxide of manganese. 

Instead of using hydrochloric acid, we can make 
it in the flask by adding salt and sulphuric acid— 
2NaCl + 2H2SO4 + MnOo = Cla + 2H2O + 

Salt. 

Na 2 S 04 -f- MnS 04 

Sodium sulphate. Manganous sulphate. 

Almost any oxidising substance can be used to 
oxidise the hydrogen in the hydrochloric acid and 
so liberate the chlorine ; instead of MnOg we can 
use potassium bichromate (KgCrjO^), red lead 
(Pb304), peroxide of lead (PbOg), nitric acid 
(HNO3), etc. 

In another process the oxygen in the air is used ; 
hydrogen chloride is mixed with air and passed 
over heated bricks— 

4HCl-f 0a=:2H20 + 2CI2. 

Deacon discovered that if the bricks were soaked 
in copper sulphate solution before heating, the re- 
action was carried out more quickly and eflSciently. 
This is an example of catalytic action, as the copper 
sulphate remains unchanged at the end of the 
operation. Chlorine can also be prepared by the 
action of dilute acids on bleaching powder, the so- 
called “ chloride of lime.” 

On the large scale, chlorine is usually prepared 
by heating black oxide of manganese with hydro- 
chloric acid ; at one time fresh oxide of manganese 
was used for each operation, but Weldon perfected 
a process by which the oxide could be used over 
and over again. On reference to the first equation, 
it will be .seen that the oxide is converted into 
manganous chloride (MnClj), which remains dis- 
solved in an acid solution. This dark-coloured 
liquid is neutralised by adding chalk ; after set- 
tling, slaked lime CaCHO)^ is added to the clear 
liquid, which precipitates the manganese as man- 
ganous hydrate Mn(HO)2. This precipitate is 
warmed to about 60® Cent, by passing steam 
through it, and then air is blown in, when the 
manganous hydrate is converted into a black mud 


which is practically MnOj, and can bo used for the 
preparation of chlorine. This simple improvement 
has had a most marked effect in cheapening 
chlorine and, indirectly, every ream of paper and 
every yard of calico. 

Chlorine bleaches only in the presence of water— 
2C1 -f HgO = 2HC1 + 0. 

Some believe that it is the oxygen at the moment 
that it is liberated, “ nascent oxygen,” which effects 
the bleaching. In consequence of this power of 
liberating oxygen in the presence of water, chlorine 
is a powerful disinfectant, i.e.^ it destroys un- 
pleasant smells, disease germs, etc. ; it also decom- 
poses instantly ammonia, NH 3 , and sulphuretted 
hydrogen, H^S, two of the chief offensive product, 
of putrefaction. Chlorine is to some extent an anti- 
septic, Le.f it prevents putrefaction. 

Two volumes of chlorine dissolve in one volume 
of water, and the solution when cooled to the 
freezing-point deposits yellow crystals of chlorine 
hydrate, Clg -f- lOH^O. It is best, therefore, to 
collect chlorine over hot water, or by displacement, 
as it is more than twice as heavy as air. Chlorine 
has a faint yellowish green colour, hence its name, 
and a characteristic odour ; when inhaled, even in 
small quantities, it produces violent coughing often 
followed by inflammation of the lungs. Chlorine 
has been liquefied at a pressure of six atmospheres 
at 0® Cent. 

Hydrogen chloride^ often called hydrochloric acid 
gas (HCl). This colourless fuming gas is prepjirod 
by the action of strong sulphuric acid on common 
salt at ordinary temperatures. The reaction is 
NaCl + H2SO4 HCl -f- HNaS04 

Acul Hodmin sulphate. 

(An acid salt is one in which all the hydrogen in 
the acid has not been replaced by a metal. A neut- 
ral or normal salt is one in which all the hydrogen 
has been replaced by a metal, see Vol. III. p. 269.) 
If the temperature be raised, the sulphuric acid 
decomposes twice as much salt — 

2NaCl-f H2S04 = 2HC1 -f Na2 S04 

Neutral sodium sulpliate. 

The gas must be collected over mercury or by 
displacement, as it is very soluble in water— one 
volume of water dissolving about 600 volumes of 
the gas. This solution of hydrogen chloride gas in 
water forms the hydrochloric or muriatic acid of 
commerce, sometimes called “ spirit of salt.” 

The composition of hydrogen chloride can bi‘ 
shown by mixing one volume of chlorine with one 
volume of hydrogen, and exposing the mixture to 
daylight, when it will be found that the colour of 
the chlorine gradually disappears and eventually 
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two volumes of oolourlese hydrogen chloride are 
formed. If the mixture is placed in the sunlight, 
it will explode. 

Hydrogen chloride exists in the gases emitted by 
volcanoes ; it can be liquefied by a pressure of 
40 atmospheres at 10" Cent. ; it fumes strongly in 
the air because it combines with the aqueous vapour 
and forms a mist of hydrochloric acid. Ordinary 
hydrochloric acid, which is usually yellow owing to 
the presence of a little iron, often contains traces 
of arsenic and sulphuric acid ; it is obtained in 
enormous quantities as a byc-product in the manu- 
facture of washing soda, and is extensively used for 
making chlorine, for dissolving various metals, as 
tin, zinc, iron, and in the manufacture of sal am- 
moniac (AmCl). It dissolves many substances 
which are insoluble in water, and is therefore very 
useful in analysis. It forms a series of salts called 
the chlorides, which are all soluble in water with 
three exceptions —silver chloride (AgCl),inercurou8 
chloride or calomel (HgjCIg), and lead chloride 
(PbClj). A mixture of about three volumes of 
hydrochloric acid with one of strong nitric acid 
is called aqua regia because it dissolves gold and 
platinum. 

Oxides a/ad ox y -acids of chlorine. There are 
three oxides and four oxy-acids of chlorine — ClgO, 
chlorine monoxide ; CljOg, chlorous anhydride ; 
01aC)4, chlorine peroxide ; HCIO, hypochlorous acid j 
HClOj,, chlorous acid ; HGlOg, chloric acid; HCIO4, 
perchloric acid, of these are } ellowish gases 

or yellowish red liquids, which are very unstable, 
being particularly liable to explode when mixed 
with combustible substances, as phosphorus, sul- 
phur, sugar, etc. 

Peroxide of chlorine (Cla04) is prepared as a 
yellowdsh gas by very cautiously and gently warm- 
ing a mixture of finely powdered 
potassium chlorate and strong 
sulphuric acid. It explodes vio- 
lently when heated, or when 
mixed with phosphorus, sugar, 
etc. If a little heap of chlorate 
of potash and small pieces of 
phosphorus be placed at the bot- 
tom of a conical glass, such as an 
old-fashioned champagne glass, 
and the glass be filled up by 
gently pouring in water, a violent 
reaction, attended with flashes 
of light, will take place as soon 
as we pour some strong sulphuric 
acid on to the chlorate of potash 
by a thistle funnel. Fig. 31, CI2O4 
being liberated and immediately decomposed by 
the phosphorus. For a similar reason, a mixture 


of equal parts of powdered sugar and potassium 
chlorate is at once fired by a drop of strong sul- 
phuric acid. 

Hypochhroui acid (HCIO). This is a weak Un- 
stable acid prepared by shaking chlorine water, 
Le.y a solution of chlorine in water, with precip- 
itated oxide of mercury or with chalk — 

CaCOg -I- H,0 4- 4C1 =CO, -f 2HC1Q + CaCl, 

Caloiuin chloride. 

Its principal interest is its intimate connection 
with the so-called “ chloride of lime ” or bleaching 
powder. There has been much discussion as to the 
formula of bleaching powder, but a formula origin- 
ally proposed by Odling, CaOClj, is now generally 
accepted. Bleaching powder is prepared by placing 
slaked lime in trays in a chamber made of stone 
slabs ; the chamber is filled with chlorine and then 
closed ; the clilorine is gradually absorbed by the 
lime — 

2Ca(HO)8 -h 4C1 = 2CaOCla + 2H2O 
£}laked lime. 

Bleaching powder owes its value to the fact that 
clilorine may be easily liberated from it by the 
action of any ordinary acid, and thus furnishes us, 
so to speak, with chlorine in a portable shape. 
When treated with water, bleaching powder is de- 
composed into a mixture of calcium chloride and 
calcium hypochlorite — 

2CaOCl2 0aGl2 -f* Ca(OCl)2 

Calcium hypochlorite. 

Stains from ordinary ink, fruit, wine, etc., 
can easily be removed by the aid of bleaching 
powder. Some bleaching powder is thoroughly 
mixed up with water and then strained through a 
piece of calico to remove lumps. The fabric is 
soaked in this solution for a few moments and then 
immersed in a second vessel containing either vine- 
gar or dilute hydrochloric acid. Ghlorine is at once 
evolved and the colour destroyed. The fabric must 
then be thoroughly washed. 

Chloric acid (HClOg). This acid has only been 
prepared in solution ; it forms salts, termed chlorates, 
which are all soluble in water ; the most important 
is potassium chlorate, KClOg. This salt can be 
prepared by passing chlorine through a hot strong 
solution of caustic potash, KHO — 

GC14-6KHQ = KC108 -f 6KC1 + 

Potassium chloride. 

The chlorate is separated from the chloride by 
evaporating the solution to a small bulk, when tho 
(jhlorate crystallises out, leaving the potassium 
chloride in solution. When chlorates are heated, 
they aU evolve oxygen ; when mixed with com- 
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bustibles, as sulphur, sulphide of antimony, sugar, 
etc., mixtures are formed which explode on the 
slightest concussion or friction. 

Jiromine (Br), atomic weight 80. This> element 
is a dark brown liquid, it is the only non-metallic 
element which is liquid under ordinary conditions. 
Bromine occurs in nature combined with silver, 
AgBr, and magnesium, MgBrj. Magnesium bromide 
occurs in sea- water. 

Bromine is usually prepared from the concen- 
trated liquid which is left when sea-water ha.s been 
evaporated down and the bulk of the ordinary salt 
extracted. This concentrated liquid is very'bitter 
owing to the presence of the magnesium salts, and 
so is called “ bittern.” The bromine can be ex- 
tracted as follows ; — Chlorine gas is passed into the 
bittern, when the magnesium bromide is decom- 
posed 

CL, + MgBr., = MgClo + Br,. 

The liberated bromine is extracted by shaking up 
the fluid with some ether. The ether dissolves out 
the bromine and floats on the top of the water, 
forming a brown layer of bromine dissolved in 
ether. This layer is separated from the rest of the 
liquid and treated with caustic potash until the 
brown colour disappears 

6Br -h 6KHO = KBrOg + 5KBr + 3H./) 
Potassium bromatc Potassium broimclf*. 

The ether is then distilled olT and the residue of 
potassium bromate and bromide heated until no 
more oxygen is evolved, and the bromate has been 
converted into bromide. The potassium bromide is 
then gently heated with black oxide of manganese 
and sulphuric acid, when the bromine passes over 
as a brown vapour, which is condensed in vessels 
surrounded with ice. 

Bromine boils about GO*’ Cent., and has a very 
choking odour, hence its name (hrOmos, a stink), it 
solidifies about —22® Cent, to a lead-grey solid. 
In its general properties and those of its compounds 
bromine closely resembles chlorine. Its compounds 
with hydrogen and the metals are much more 
easily decomposed than the corresponding com- 
pounds with chlorine, but the compounds with 
oxygen are more stable Thus, hydrogen bromide 



is decomposed when heated with strong sulphuric 
acid, so that it cannot be prepared by heating a 


bromide with strong sulphuric acid. The simplest 
method of obtaining it is to act upon moist phos- 
phorus with bromine ; a glass tube is bent into the 
shape of a W, Fig. 32, one end is furnished with a 
cork and delivery tube. In one limb is placed Romt‘ 
bromine, in the other fragments of phosphoms and 
moistened glass. On warming the bromine with 
some hot water it rises in vapour and passes over 
the moist phosphorus 

r -f r)Br + 4HaO = 5HBr + H^PO,. 

The bromides closely resemble the chlorides, but 
are distinguished by giving off brown vapours of 
bromine when heated with strong sulphuric acid ; 
the chlorides under similar circumstances evolving 
colourless vapours of hydrochloric acid. 

The hypobromites and bromates closely resemble 
the corresponding chlorine bodies, and are similarly 
j^repared. 

lodlTie (I), atomic weight 127, exists in minute 
quantities in sea-water, and is secreted by certain 
seaweeds, palmaitts, etc. ; when these sea- 

weeds are burnt, the fused ash, “kelp” or “varec,” 
contains the iodides and bromides mixed with 
carbonates, chlorides, sulphides, etc. This kelp is 
broken up and extracted with water, about Jth of 
its volume of strong sulphuric acid is added to the 
solution ; this addition causes much effervescence 
owing to the escape of COa, HaR, etc. Black oxide 
of manganese is then added to the clear solution 
and the mixture heated to about 60® Cent. The 
iodine is set free, distils over, and is collected in 
earthenware or glass vessels. Iodine can also be 
obtained from the solution by the method given 
under bromine. Iodine occurs in black, shining, 
opaque scales of almost metallic lustre, which when 
heated to 200® Cent, pass into a most beautiful 
violet gas, hence the name iodine (iddSs^ violet - 
coloured). Iodine has a peculiar smell ; it is almost 
insoluble in pure water, one part of iodine requiring 
more than 6,000 parts of water, but it dissolves 
freely in a solution of potassium iodide ; it is easily 
soluble in ether, chloroform, carbon bisulphide, 
alcohol, etc. Iodine gives a most intense dark blue 
colour with cold starch solution, and one part of 
iodine in 450,000 parts of water can thus be de- 
tected. The blue colour is destroyed by heat. 
Starch is insoluble in cold water, but if the milky 
fluid obtained by shaking starch with cold water 
be boiled, the starch partially dissolves. 

When iodine in alcoholic solution is added to 
ammonia, a black powder is formed, iodide of nitro- 
gen, Nig, which, when dry, is fearfully explosive, 
a touch with a feather being sufficient to explode 
it. Similar explosive compounds are formed with 
chlorine and bromine, but these are oily liquids. 
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LATIN. --^XXII 

(ContUmed/rom i>. 141.) 

SUBJUNCTIVE IN BUBOBDINATE SENTENCES. 

§ 18. We now pass on to consider the use of the 
subjunctive in subordinate clauses. 

It seems to be used whenever we wish not so 
much to make a statement as to express a thought 
or conception about a thing or person ; whether 
this thought or conception be our own or someone 
elsc’s. But it is often used in this way without 
any particular wish to give prominence to the fact 
that such a thought or conception is present to 
the mind of the person. It is thus often found 
where even with our attention quickened we should 
hardly expect it. On the other hand, the fact 
that the subjunctive always expresses a thought — 
as compared with the indicative, which simply 
makes the statement and leaves it as it is — enables 
Latin to express by it what we can only express by 
the constant insertion of such phrases ns an he 
thought^ as he said^ as I believe or consider, ete. 

It is thus always, in subordinate clauses, what 
has been already described as Virtually Oblique, 
It is used whenever there is a reference to one s 
own or somebody else’s thought about what is 
being mentioned. And so in the sentence cited 
above (§ 11), Latin, by using in one case the in- 
dicative and in the other the subjunctive, is able to 
make the exact meaning clear at once. 

Whenever, therefore, we are either obliged or wish 
to imply that it is our own or somebody else’s thought 
or opinion or idea, we must use the subjunctive. 

We are thus evidently alwnys obliged to do so 
when we are reporting anyone's words at second 
hand— that is, the subjunctive is the mood regularly 
used in all subordinate clauses in Orntio Obliqua, 


This usage of the subjunctive in all subordinate 
sentences in Oratio Obliqua, and in all cases of 
}^rtual Oratie Obliqua, is the most universal and 
comprehensive of its general usages. We must al- 
ways ask ourselves about every subordinate sent- 
ence, Is this in Oratio Obliqua ? Is this virtually 
oblique? and if it is we must always use the 
siibjunctive mood. 

It should also be noted that there is a tendency 
in Latin writers to use the subjunctive in all sub- 
ordinate sentenc/Cs which are dependent upon a 
verb in the subjunctive, or, indeed, in the infinitive, 
the mood seeming to exercise a kind of attraction 
over the dependent verb. 

To go more into detail we must refer to the 
classification of subordinate adverbial clauses given 
in § 10 (iii.), and try to state more precisely the 
usage of Latin in the particular cases. 


§ 19. But first let us take at once a few relatival 
and causal clauses to illu.strate the general difference 
already described between the indicative and the 
subjunctive. 

He gave me all the things which he had. Those 
who have wisdom are rich. He is the man who 
gave me the book. I love you because you are 
good. He will never be willing to go away, be- 
cause I shall be left behind. Virtue is the one 
thing which can never fail us. He t-aid that no 
one was present who understood him. I pro- 
mised to give him what he wanted. I refused, 
because they were unwilling to give me the things 
that I wanted. 'J’here are many who only give to 
others what they do not need themselves. Some 
men are angry because others do not praise them 
enough. 


§ 20. (1) Final Clauses. 

Such clauses express the purpose or motive with 
which a thing is done, the finis or end aimed at. 

In English we express this by ‘’that” or ‘*in 
order that,” in combination with the auxiliary may 
or miyht, or else by the infinitive “to” or “in 
order to.” 

These are all represented in Latin by UT witli 
the subjunctive (always), the tense following the 
usual sequence.* 

Observe that the negative — English “ that . . . 
not,” “ not to,” “ in order not to” (often = “ lest,” 
“ to prevent ”)— is in Latin NE (not “ ut non ”). 

If there arc two or more such negative final 
clauses together, they arc co-ordinated by neve or 
n&u, rather than by neque) : e.y . — 

ClaRBem iimtrnunt ut Biciliam aygrediantur. 

They are prepunng a fleet to attach' Sicily. 

Id actum est, in ])atrum poteatatc enmitia essent. 

That was done in order that the senate might be able to cou- 
trol the electionfi 

Con8u1e.s siiinma ope obstabaut nr crearetur dictator. 

The consuls used all tlieir resources to prevent the appoint- 
ment of a dictator. 

If the final clause contains an adjective or ad- 
verb in the comparative, quo (= ut eo') is used in- 
stead of ut : e.y. — 

Roinnni sunt scriptures tibi legendi, (pno sapientlor ftos (lit., 
hy which yt)U may become wiser). 

You should read Latin to make yourself wiser. 


§ 21 (2) Consecutive Clauses. 

Such clauses express the consequence or result 
which follows upon the statement made in the 
principal clause. 

• Some verbs expressing desire or purpose may be followed 
by an Infinitive if The subject is the snme os the subject of the 
principal sentence- e.gf., statul hoc dlcere, euro valere. 
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The consequence or result may be only such as 
would be expected to ensue ; the natural result, 
as well as that which is represented as having ac- 
tually ensued. 

There is, of course, a broad distinction between 
the aatv/il consequence (fact) and the natural or 
probable consequence (conception), and we should 
expect so precise a language as Latin to have 
marked the logical distinction by a similar dis- 
tinction in expression (as, for instance, Greek u»es 
the indicative in the former case exclusively). But 
it seems to have been considered that the notion 
of consequence ” involved some degree of concep- 
tion and thought, and accordingly Latin uses in 
all such clauses the auhjunctive mood onl}^ intro- 
ducing them by wf (negative . . . nou')\ c.f}.— 

Classem ita validani iustruxorunt ut Poonos vineoreut (or 
victirint, V. infra). 

They prepared so a fleet that they comiueied the 

Carthaginians. 

Tuntus fuit onmmin inetiih nt in patriim potestute (*oiaitia 
essent. 

So great was tin* panie nt all that the senate w»*re able to 
control the elections. 

Tam potentes fuerunt consiiles ut nemo crratiis sit dictatoi. 

Tile consuls were so powerful that no one was appointed as 
dictator. 

Nemo tarn bonus est ut iiumiuam peceet. 

No one is so good as never to do wrong. 

— The tense of the subjunctive in the con- 
secutive clause will usually be the Latin equivalent 
of the tense used in English. But it is sometimes 
difficult to decide whether the imperfect or the 
perfect should be used. 

It must be remembered that the imperfect de- 
notes something continuing, or commencing, or 
contemporaneous with a point of time in the past ; 
the perfect denotes a simple, single fact, done once 
for all, or regarded as completed. 


§ 22. — Before passing on to the other strictly 
adverbial clauses, we must note a number of cases 
in which Latin uses this construction of ut ?rM 
tlie mthjunctire. 

Some of these, as will be seen, approach more 
closely in meaning to the final sense, others to the 
consecutive sense ; and accordingly the negative 
will in the former cases be ne^ in the latter . . . 
non. 

Some of them again, though adverbial in the form 
of construction in Latin, are really substanntival in 
meaning ^in particular when the ut clause stands 
as the nominative to impersonal verbs and phrases), 
and can actually be interchanged with the accus- 
ative and infinitive construction. In others the 
substantival (wliat is done or said, etc.), and the 
adverbial (final or consecutive) senses seem to over- 


lap, and we may assign them with equal correctness 
to either class of sentences. 

It will be advantageous to the student to en- 
deavour to decide for himself in each ease to which 
class such sentences belong. In the case of nega- 
tive.s he must do so, remembming that nc is only 
used in the final sense. 

This construction is chiefly found after verbs and 
phrases such as the following : — 

(1) Most verbs, imperamll and cfficicndl — i.c., of 
ashing, commanding, advising, striving, effecting, en- 
treating (exce])t jubeo, sino, vdlo, veto), and equi- 
valent phrase.s such as do operam, id ago, oommitto. 

(2) Impersonal phrases such [x^aoeidit, fit, event t, 
potest fieri ; aeeedit, ser/uUnr, resfat, reliquum est, 
t ant urn ahest. 

Some of the verbs imperandi and efficiendi may 
also bo used in the sense scntiendl and deeJarandi, 
and if so used are of course followed by the accus- 
ative and infinitive. And impersonal phrases like 
oportei, licet, ncccsse est, are sometimes used with 
a subjunctive (without ut). 


§ 23. (3) Causal Clauses. 

Such clauses express the fact which is tlie cause 
of other facts or statements, and so the verb is 
naturally in the indicative mood, unless tlie clause 
is in Oraiio OhHqiui oi Virtml Oratio Ohliqua. 

The usual causal conjunctions are quod, quia, 
quoniam, which are often led up to by such particles 
as idcirco, hano oh causam, idea, in the principal 
clause. 

But the relative qui or quippe qui, and quum, 
when used in a causal sense, are always followed by 
the sulgunetive. 

Otherwise, we see in causal clauses more clearly 
than in any others the difference between the in- 
dicative and the subjunctive in subordinate clauses. 


§ 24. The following sentences pontain examples 
of the different kinds of final, consecutive, and 
causal clauses. 

Since no dry spot could be found for them to 
lay tlieir wearied limbs upon, they piled up their 
baggage in the water and threw themselves upon 
it. Hannibal, that he might be raised the higher 
above the water, rode upon the one surviving ele- 
pliant. They fought with greater vigour than in 
former years, because the dictator had roused the 
hope that the enemy might be conquered. He said 
that the fires were left in the part of the camp 
which looked towards the enemy. It chanced to 
happen thcat on that very day two slaves, who had 
been caught by the Carthaginians, made their es- 
cape to their masters. I pray that everything may 
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turn out happily. The camp was formed in such 
a Wtiy that the flower of the army was far away from 
the enemy. He sent a despatch to summon Fabius 
and his colleague to him to hand over to them the 
army. They started for Sicily to prevent the Romans 
bringing back the rest of the cavalry to Italy. He 
sent to Rome, to act as garrison of the city, the 
fifteen hundred soldiers whom he had with him. 
They advanced quickly towards the town, because 
it was reported that the hostages from the whole 
of Africa who had been given up to Scipio were 
being kept in the citadel there under a small gar- 
rison. The general was indignant because the 
soldiers were unwilling to obey his commands. He 
went straight to the temple that he might not be 
away at a time of such danger, and might not be- 
tray his ancient allies. To make him more inclined 
for a battle, he began to harass and annoy him.- 
He was kept in prison to prevent him doing any 
mischief, so that he did not see the queen. It is 
impossible for me to go away, since you order me 
to stay. It remains for me to strongly advise you 
not to do so. I shall take care to persuade him 
not to remain any longer alone. 1 warn you that 
he will not be present. 

§ 25 . ( 4 ) Temporal Clauses. 

What has just been said of causal clauses 
applies also to temporal clauses. Tlie indicative 
is the natural mood to use, and is always actually 
used unless some other idea than that of time 
(c./7., attendant circumstances or purpose) is to 
be expressed, or the clause is in Oratio Obllqica 
(actual or virtual), in which cases the subjunctive 
in employed. 

But there are two temporal conjunctions (quutti 
an I du»i) which are regularly, in particular cases, 
found with constructions peculiar to themselves, 
which must be carefully observed, especially as 
one of them is the commonest of all the temporal 
conjunctions. 

(i.) Quum, with the imperfect or pluj)erfect 
tense, regularly takes the subjunctive, Twt the 
in licative, mood. 

If such cases are closely examined, it will 
probably be found that they always involve 
some other idea than that of mere time (tf.//., 
cause, contrast, concession), and that the sub- 
junctive is used in order to give expression to 
this further thought. But whatever may be the 
explanation, there is no doubt about the usage. 

There are, however, two idiomatic usages of 
quum with the Indicative even of past time — (a) 
with the imperfect^ When both clauses denote ab- 
solutely contemporaneous time ; and (ft) in the sense 
ot “whenever” (frequentative) of repeated acts, 


with the perfect or pluperfect ^ according as the verb 
of the main clause is in the present or the past. 

(ii.) DuM, “ during the time that,” “ while,’* 
when its clause refers to a period in past time 
during which what is related in the principal 
clause took place, is followed by the present 
TENSE of the indicative. 

This construction is universal and overrides 
even the rules as to the use of the subjunctive 
in subordinate clauses in Oratio Ohliqua, 

Temporal Sentences. 

Let the student apply these rules to the trans- 
lation of the following sentences : — 

[A\J?. — The chief temporal conjunctions are 
quum, uhi (primum), ut, simul atque, dum, donee, 
primquam, posfquam ; and it will be found that 
one of these, especially quum, with the verb in 
the appropriate mood, will be the best way of 
translating many participial and other construc- 
tions of English.] 

Exercise. 

It happened ten days before you went away. 
I shall remain at home until you return. They 
said that he ought not to be sent to the army 
before he had appointed a consul in stead of 
Fabius. Even in the senate he could not obtain 
a hearing when bestowing eulogies upon the 
enemy. Minucius had been scarcely bearable 
before, and now he began to boast openly, as if 
he had already conquered Hannibal. At last, on 
t»eeing that reinforcements were being sent to the 
enemy also, he advanced with the legions drawn 
up in fighting order. Without striking a single 
blow, he checked the flight of his own men and 
the enemy’s fierce onset. While learning to com- 
mand, let us obey those who are wiser than our- 
selves. Considering that the island was by that 
time sufficiently protected from danger in that 
direction, the consul crossed over to Rhegium, 
because it was reported that the ' Carthaginian 
fleet was stationed there. It is reported that, 
after dismissing them in this state of mind, he 
summoned an assembly of the soldiers, and ad- 
dressed them as follows. Seeing that a battle 
was imminent, he called them to his tent, and 
offered them large rewards. They reached Arretium 
before tlie general quite knew that they had 
started from the Po. The enemy was allowed to 
slip through their fingers while they wasted time 
in hunting through all parts of the camp. When 
he saw that there was no hbpe of conquering, he 
gave the signal to retreat. Scarcely had he started 
when his father met him. When the news of that 
was made public, it roused universal indignation. 
As soon as day broke, they unanimously, with one 
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accord, demanded battle. You will remain poor as 
long as your brother lives. Are you then waiting 
until he is dead ? 


§26. (5) Conditional Clauses. 

It is less easy to lay down adequate rules for the 
usage of moods and tenses in conditional clauses in 
Latin. Very great variety and liberty of expression 
is admitted in Latin as in English, and we must be 
content here to note the most common and normal 
usages. 

It is a peculiarity of the conditional statement 
that in it the logical and the grammatical sub- 
ordination are reversed. Logically, it is the if- 
clause (the protasis) that is the principal clause, 
and the other (the apndosis) is dependent upon it. 
But grammatically the apoJosis is the principal 
clause, and the protasis is subordinated to it, so as 
to qualify and limit the statement it contains; e.g,, 
“ if you do this, you will do wrong ” is what is called 
a conditional sentence (compound), in which the 
principal clause “ you will do wrong ” is limited or 
conditioned by the subordinate qualifying clause 
“ if you do this.” 

It follows, from this grammatical subordination 
of the protasis, that the apodosis is the most 
important factor in the sentence, and that the 
mood of its verb will for the most part determine 
the mood of the verb in the protasis ; the mood of 
the principal verb always in Latin, as we have 
noticed, exerting a great influence on the mood 
of the verbs that are grammatically subordinate 
to it. 

If, therefore, the indicative is required in the 
apodosis, it must also be used in the protasis ; if 
the subjunctive be required in the apodosis, it 
must also be used in the protasis. 

Furthermore, it may be noted that if the in- 
dicative be required the tense of the protasis 
may be different from that of the apodosis, any 
tense that gives the sense required being admissible 
in either clause. But if the subjunctive be re- 
quired, the tenses of the protasis and the apodosis 
must correspond, primary or secondary tenses being 
used in both clauses alike. 

We may thus distinguish normal conditional 
sentences according as the verb in the apodosis 
is in — 

{a) The Indicative mood (or the Imperative). 

Q>) The Subjunctive mood— primary tense. 

(c) The Subjunctive mood — secondary tense. 

Whether we use the indicative or the subjunctive 
will be determined by the general usage of the 
moods. 

(a) If we use the indicative, we simply make the 


statement, treating it as though it were a fact, 
without entering on the question as to whether it 
is actually realised or not. The form of the English 
apodosis will be a sufficient guide to us upon this 
point in our translation into Latin. 

ih) and (6*) If we use the subjunctive, on the 
other hand, we treat the statement made as no- 
thing more than an imaginary supposition, and 
almost imply that it will not be or has not been 
realised. 

These imaginary suppositions, if referring to the 
PUTUEE, are expressed primary tenses (and the 
supposition being future may possibly be realised). 

If referring to the' PRESENT or PAST, they are 
expressed by secondary tenses (and it is implied 
that the suppo.sition is not being or has not been 
realised). Latin has no means of marking the dis- 
tinction of time in these suppositions, except by 
the insertion of nunc ov turn respectively. 

— 'J’he subjunctive of Latin in the apodosis 
of these conditional clauses is represented in English 
by the auxiliary should or would. Wherever, there- 
fore, should or would occurs in the apodosis of a 
conditional sentence in English, the sentence will 
belong to class (h) or (6*), and the subjunctive must 
be used in Latin.] 


The following table will show clearly the 
resemblances and the differences between English 
and Latin usage (note especially in the Indicative 
protasis the precision of the Latin tense : — 

(a) Indicative — any tense : 

8i hoc facio, pccco. If 1 am doing thin, I am doing wrong. 

Bi hoc feciam, peccato. j wrong. 

Si hoc fecero, peccabo. I 


(h) Subjunctive — primary tense : 

Si hoc faciam, peccem. If I wtre to do this (did this), I should 
do wrong. 

Si hoc fecenm, peccem. If I slwidd have done this (did this), 
1 should do wrong. 


(c) Subjunctive — secondary tense : 


Si hoc facerem, peccurein 
(of the present). 

Si hoc facerem, i»eccarem 
(of Uie past). 

Si hocfecissem, jKJCcassem , 


If I were doing this (did this), I 
should be doing wrong. 

If I had done this, I should have 
done wrong. 


The conditional conjunctions in Latin are H ; 
sive, seu ; dum, modo ; and the negatives, nisi or 
nii si non, sin, si minus ; dum ne, modo ne. — 

Dum and modo, or dum modo, are always used with 

the SUBJUNCTIVE.] 

Sive ... seu (“whether . . . or”) introduce 
alternative CONDITIONS, and must be carefully 
distinguished from virum . . . a/n, which are 
interrogative conjunctions and introduce alterna- 
tive QUESTIONS, and from aut . . . a/at, which 
oonneot two disjunctive co-ordinate clauses. 
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They are used with the indicative or subjunctive 
just as gi is. 

The difference between nid and si non is that 
the former more commonly negatives a whole 
clause the latter a single word ; w^hile sin (which 
is a contraction of si ne, and so properly — “ if not ”) 
is used in a peculiar sense = “ but if,” to introduce 
a conditional clause contrary in sense to the pre- 
ceding clause. 

KEY TO EXERCISES, 
p. 140. 

Hla de rebus certior factus {the first place because these are the 
words that mark the cotDiectinn with the precedi nif seutence)^ 
Cllaudlua Ronmin statim profuctus cst. Si me ad cenaan iiivi- 
tabin, tecum eras veniam laetiis. Eadein nocte nwirtui Hunt 
duo illi libemtores patriae claria&imi. Atrox iiroelinin cum 
inultorum utrinque caede initum est. Summa jHir totuiii 
teiijpus hlomis quies corpora aniiiiosque {note the j'reciaioti of 
the Latin) ad omnia de iute;;ro patienda reuovavit. Fostcro 
die, turn Hegnius aggredientibiiH barbaris, juiictae coj)iae 
(sunt), saltusqup hand wine cladc, majore tamen equorumqiuim 
homimim pcrnicie, suiwratUH (cHt). Nil timet civis Romanus. 
a -i: 1 .. 1 — Yeram erga iuiiuieoH 

solum occidit, sed ctiam agrum ferro ct igni jam vuatatum 
occupavit Duo Hcrvi lldeliasimi cum littcrlK ad Agrippam 
missi sunt. Hoc ccii.suit Cicero consul, iirivatus tamen omnimi 
alia faciebttt. Augustus ijisc, Marcello ainisao vix cousolari 
potult. Drusuni veniam omnibus pollicituruui in African! 
juittuiit. 

Hanno insciis Poenis, precibua nljquid se effecturum esso 
ratus, quum od Flaniinium noctu transisset, post quiim nihil 
laoTlmae effleiebant tristesciuc ut ab irato victore condiciones 
ferebantur, transfuga ex oratore fuctus apud hostem niansit. 

1). 141. 

Quid de me Hut? Quid dicere debui? Talia facere non 
ausim. Utinam no nutus unquam essem ! Nil melius cupe* 
rem. Quid de fratre credat? Quid mujus credes? Omnia 
tibi uarrare longuin est (a peculiar idiom). Htatim id dicere 
melius fuit (note both teases). Quicunque est, absentem 
ilium aociujare non debuerunt. Potult facile tffugere, sed 
conari nolebat. Hoc tarn stultum facere tu audeas? Ad 
senectutem ne perveniam ! Id votum mirandum esse credas. 
Falsa de his rebus te sentire'afflrmavorim. Totam Qraecium 
ne vastent hostes. Noli quoniquam tui.s de errorlbus repre- 
hendere. Haec patiar senex? Nonne mihi olim sibi puero 
amico veniam indulgere victor potuit ? 


ELECTRICITY. —I. 

THE ELECTRIC CURRENT — EFFECTS^ OF THE 
CURRENT — MEASUREMENT OF CURRENT — 
ELECTROMOTIVE FORCE — RESISTANCE — CON. 
DUCTORS AND INSULATORS-OHM’S LAW. 
INTRODUCTION. 

A BRIEF explanation is necessary to justify the 
somewhat unusual manner in which our subject is 
dealt with in these lessons. 

It is a time-honoured custom for writers on Ele- 
mentary Electricity to commence with a short 
history of the subiect, and then to dwell at length 


on the properties possessed by glass and ebonite 
rods when rubbed with silh and cat’s-fur, on fric- 
tion and influence machines, and on every pretty 
or striking effect produced by statical electricity. 
A short space is next devoted to magnetism, primary 
batteries, and the laws of voltaic electricity, and 
then the writer enters upon a series of meagre 
descriptions of the applications of electricity to 
the industries. Special attention is too often de- 
voted to the curiosities of the science instead of 
to the laws that govern it, and the whole is per- 
vaded — when looked at from a modem practical 
standpoint — by an atmosphere of vagueness. 

Few of the elementary text-books are quite free 
from these faults ; too much space is usually de- 
voted to statical electricity, magnetism is treated 
in an antiquated manner, too little space is devoted 
to the laws of the current, resistances, and ele- 
mentary testing, and a lot of unnecessary material 
is usually added, giving the book the appearance 
of an electrical encyclopedia. To obtain real 

t 1. . XU. _...x 

same time attend lectures on the subject. 

In the following pages statical electricity will not 
be dealt with till it becomes necessary to do so, and 
then it will be taken up as briefly as possible; 
quantitative information will in all cases be given 
in preference to qualitative, and wherever the 
subject allows it, an example will be given and 
worked out in the text. 

The object of these lessons is to thoroughly in- 
struct a beginner in the main principles of the 
science, giving him accurate and definite ideas on 
the subjects treated of, and not to initiate an en- 
terprising schoolboy into the mysteries of how to 
give shocks, etc. — their object is to instruct the 
industrious, not to amuse the idle. 

THE ELECTRIC CURRENT. 

There probably is no reader who does not know 
that messages are transmitted from one place to 
another by means of what is called “ an electric cur- 
rent ” flowing through a solid wire, which is usually 
made of iron or copper, and stretched between the 
two places. No visible change takes place in the 
wire whilst tlie current is passing ; in fact the 
closest observer would find it impossible to tell by 
an examination of the wire alone, whether a current 
was passing through it or not. We do not know 
what an electric current really is, but we do know 
for certain that it is not a material suhsta/nce whiGh. 
flows through the wire from one end to the other. 
We also know what effects are produced on dif- 
ferent substances when a current flows through 
them, and we know with considerable accuracy the 
laws that govern its flow. 
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EFFECTS OF A CUBRBNT. 

A current produces the following three effects, 
by any of which its existence might be detected, 
and its strength measured: — 

(a) Heating effect . — It generates a certain amount 
of heat in every substance through which it flows. 

(Jb) Chemical effect . — A current passing through 
a liquid such as water, sulphuric acid, sulphate of 
copper, etc., decomposes it into its constituent 
elements. 

(c) Magnetic effect . — A current passing through 
a wire deflects a suspended niugnet placed in ite 
vicinity, and keeps it deflected as long as tlic current 
flows. 

All the instruments used for measuring the 
strength of a current dej^end upon the above prin- 
ciples, and each of them has some advantage over 
the others under particular circumstances. 

The first question that a person naturally asks is 
“What .strength of current Is flowing through that 
wire ? ” and here we are met at the outset by the 
peculiar difficulty that our senses of sight, hearing, 
touch, etc., do not in anyway help us to answer the 
question. Our sense of hearing allow's us to form 
a good idea of the loudness of a sound, our sense 
of sight gives us fairly accurate information re- 
garding the intensity of any light, our senses of 

^■^C3 + .s frv>»rr» Qrvmo ouf*!. 

stream, but when asked to form some idea of the 
strength of an (dectric current flowing through a 
given wire, all our senses are at fault ; wc must 
therefore fall back upon some of the current’s well- 
known effects and trust entirely to them to supply 
us with an answer to the question. 

It is nec(*ssary to adopt some unit for expressing 
the strength of a current, in the same sense that 
we adopt the second as the unit of time, the yard 
as the unit of length, etc., and the name given to 
the practical unit of electrical current is the 
ampere. Some idea of the strength of current 
represented by an ampere may be got from the 
following familiar examples : About ten amperes are 
usually required to run an arc-lamp ; a little more 
than half an ampere is usually required for a 16- 
candle-pow^er incandescent lamp ; about 
ampere is sufficient to transmit a message through 
a land telegraph v ire. 

We are now in a position to express the strength 
of a current in amperes as measured by some of the 
effects which it can produce. Selecting the cJtemi- 
cal effect f we know from careful experiments that 
have been made on the subject, that if a current of 
one ampere flows through the following solutions 
for one second it will deposit the weights <)f metals 
given in the appended table : — 


Name of solution. 

Name of metal 
deposited. 

Weight of metal de- 
IKisited 


- 

in grammes. 

in grains. 

Water. 

Hydrogen . . 

•00001035 

1 *0001507 

Sulphate of copjKjr 

Copjier . . . 

•0003296 

•005084 

Sulplv&te of zinc . 

, Zinc 

•000:^302 

*005282 

Nitrate of silver . 

' Silver . 

001118 

1 *01725 


These same weights of metals would also be de- 
posited by half an ampere flowing for two seconds, 
by one-tenth of an ampere flowing for ten seconds, 
or by ten amperes flowing for one-tenth of a 
second ;~as long as the product of the time and the 
current remains the same the amount of metal 
deposited is unaltered ; this product is known as 
the coulomb, so that the product of the current — 
expressed in amperes — by the time during vt^hich 
it flows — expressed in seconds — gives the number 
of coulombs that ha\e passed through the solu- 
tion. The weights of metals given in the above 
table are clearly the amounts that would be de- 
posited by one coulomb. 

Example 1 . — A steady current is passed through 
a solution of sulphate of copper for a period of 15 
minutes, and it is found that 45*756 grains (2*%64 
grammes) of pure copper liave been deposited. 
What was the strength of the current ? 

The weight deposited in one second by the current 

45*756 ^ 45*756 
15 X 60 000 

= *05084 giaiiis, 

and this number divided by the weight of copper 
deposited by one ampere in one second — viz., 
•005084 grains, clearly gives the strength of the 
current in amperes ; 

•05084 

tl US, 

005084 

= 10 amperes. Answer. 

i he student will find it more convenient to hav« 
these quantities in the form of a formula, thus 



where c expresses the strength of the current in 
amperes. 

^ „ the weight of metal deposited. 

t „ time in seconds during which 

the current has been flowing, 
a „ the weight of metal deposited 

by one coulomb as given in 
the above table. 

Another example will make the working of this 
quite clear. 

Example 2. — A current flows through a solution 
of nitrate of silver for half an hour, and it is found 
that 62*1 grains of pure silver have been deposited. 
What was the strength of the current ? 
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HereW * fl2‘l grains. 

„ t s 80 X 60 seconds. 

„ a = ‘01726 grains. 

Substituting these figures for the letters in the 
above formula, we get — 


80 X 60 X -01725 

- ®£1L 

^ 81 06 

= 2 amperes. Ansmr 

In making one of these determinations prac- 
tically, a number of precautions must be taken 
in order to insure accurate results. In deposit- 
ing copper from a solution of sulphate of copper, 
the following would be the best mode of pro- 
ceeding : — 

The sulphate of copper should be a saturated 
solution made from pure crystals. The current 
should be led into and out of the liquid by means 
of square copper plates, of about the same size and 
fixed parallel to each other at a distance of about 
half an inch. The area of one face of each of 
these plates should not be less than two square 
inches for every ampere of current that it is pro- 
posed to pass through the solution. In the above 
example the plates used should be at least 20 
square inches in area. If the plates are too small 
the copper will be deposited in a loose friable con- 
dition, and some of it will most probably drop off 
and fall to the bottom of the liquid ; the true 
weight of copper deposited by the current could 
not then be conveniently obtained. Both plates 
should be perfectly clean before starting the ex- 
periment ; the best method to insure their cleanli- 
ness is as follows • Scrub them with silver-sand 
and water, and rinse them in pure water, then 
immerse them in methylated spirits, and finally 
pour some ether over them. The ether will quickly 
evaporate, leaving them perfectly dry and clean, 
and* ready to be weighed. They must be held by 
the edges, as a finger-mark on their surface would 
leave sufficient grease there to interfere with the 
good working of the experiment. It is only neces- 
sary to weigh the plate by which the current is 
led out of the solution, as it is only on this plate 
that any deposit takes place. This plate therefore 
might with advantage be made of thin hard copper 
so as to have it as light as possible, and still pre- 
sent a large surface. The other plate might be 
made fairly heavy and substantial, as an exactly 
equal weight of copper is torn off this plate by the 
current as is deposited on the other. 

The thin plate is now carefully weighed, and 
both plates having been placed in the solution as 
above described, the current is allowed to flow for 
a measured time. The thin plate is now taken out. 


carefully washed in pure water and methylated 
spirits, dried with ether, and weighed. Its in- 
crease in weight gives the amount of pure copper 
that has been deposited on it by the action of the 
current. The strength of current can then be 
calculated as shown in the above examples. 

This method of measuring the strength of a 
current is very slow, and requires a good deal of 
careful work, but it is thoroughly reliable when the 
ordinary precautions are taken, and it isrthe method 
usually adopted for testing the accuracy of standard 
measuring instruments. 

BLECTROMOTIVE FORCE. 

We know from daily observation that an electric 
current flowing through any substance is capable 
of doing work ; we know that when it flows through 
the filament of an incandescent lamp it expends 
energy in heating that filament to a \vhite heat, 
thus rendering it capable of emitting a bright 
light ; we know that the currents flowing through 
telegraph wires are able to work the instruments 
at the receiving stations, and by that means to 
transmit messages from one place to another ; and 
similarly, any current may be made to do some 
useful piece of work. If, therefore, any current is 
capable of doing work, it is perfectly clear that 
that current must be driven through the wire under 
the action of some impelling force ; that force is 
known as the electromotive force, and is usually 
denoted by the three letters e.m.f. 

In order to thoroughly grasp what this e.m.f. 
means, let us take an analogy, and consider what 
happens when a pipe is opened between two reser- 
voirs of water situated at different levels on the 
side of a hill. It is quite clear that the w^ater will 
flow through the pipe from the reservoir at the high 
level down to the one at the lower level, and the 
reason of this flow is because the pressure due to 
the force of gravity drives the water from places of 
high to places of low level. The rate at which the 
water will be driven through the pipe depends upon 
the difference of level of the two reservoirs — the 
greater this difference the greater is the force im- 
pelling the water. We might call the force driving 
the water through the pipe the graviiymotwe force^ 
and in exactly the same sense we call the force 
which drives the electric currer through a wire 
the electromotive force or the e.m.f. 

The strength of the current flowing through any 
substance depends — other things remaining the 
same— upon the amount of e.m.f. driving it, a/nd v< 
exactly proportional to that e.m.f. ; if the B.M.P is 
doubled the current is also doubled ; if the E.M.F. 
is halved, the current is halved, and so on. We 
can express the strength of a current by saying it 
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is so many amperes, and in like manner we must 
have some unit by which we can express the exact 
amount of driving the current; the name 

given to that unit is the volt. Some idea of its 
amount may be formed from the following : — 

The E.M.F. of an ordinary zinc and copper cell is 
about one volt. 

It requires about 60 volts to drive the necessary 
current through an arc lamp. 

The B.M.F. of an accumulator is about 2 volts. 

The usual B.M.F. at which incandescent lamps 
are run is about 100 volts. 

100 volts will give a distinctly unpleasant but not 
usually a dangerous “ shook.” 

RESISTANCE. 

Returning to the water analogy, a moment’s con- 
sideration is sufficient to show us that the amount 
of water that flows from one re^ervoir to the other 
in a given time through the pipe depends not only 
upon the force that is driving it, but also upon tlie 
nature of the pipe. If the pipe is a short, straight, 
thick one, a considerable volume of water will flow 
through in a given time, but, on the other hand, if 
the pipe is long, narrow, twisted, and having a 
rough surface, it is quite evident that a much 
smaller volume of water will pass through it in the 
same time ; in other words, the pipe tlirough which 
the water flows offers a certain resistance to its 
passage, and the amount of this resistance entirely 
depends upon the nature of the pipe. 

In exactly the same manner, the strength of the 
electric current that can be driven through a given 
substance depends not only upon the amount of 
B.M.F. driving it, but also upon the resistance in 
the substance through which the current is driven. 
There is no substance in nature that does not offer 
some resistance to the passage of an electric cur- 
rent through it. 'I'he resistances offered by different 
substances vary between very large limits; some 
substances offer resistances which are practically 
infinite, and through which it is therefore impos- 
sible to drive any current, no matter how great 
may be the B.M.F. applied ; — these substances are 
known as mn-conductors or insulators. 

To this class the following substances belong : — 

Porcelain. Sulphur. 

Dry Paper. Amber. 

Silk, Shellac. 

Precious Qems. Ebonite. 

Mica. Guttu-percha. 

Olaas. India-rubber. 

Wax. Dry Air, etc. etc. etc. 

On the other hand, there are many substances 

which offer but comparatively small resistance to 
the passage of an electric current, and these are 
known as conductors ; most of the metals belong 
to this class. Between these two extremes— con- 


ductors and non-conductors — there are substances 
offering almost every intermediate amount of re- 
sistance. It is now clear why a current will flow 
along a wire the wire is a good conductor, the 
surrounding air is a non-conductor, and the current 
being impelled by the e.m.f. naturally selects the 
path of least resistance, which is the wire. 

We now want some unit by means of which we 
can express the amount of resistance offered by 
any substance to the passage of a current through 
it. This unit of resistance is called the ohm. An 
ohm was defined by the International Cotigress 
held in Paris in 1884 as the resistance of a column 
of pure Ttiercury I06 centimetres long and 1 sgua/re 
inillimetre in cross section at the temperature of 
inciting ice. The following will give some further 
idea as to its dimensions : — 

A copper wire 600 yards long and one-eighth of 
an inch in diameter has a sesistance of about one 
ohm. 

A mile of ordinary iron telegraph wire has a re- 
sistance of about 13 ohms. 

The filament of an ordinary IG candle-power in- 
candescent lamp has a resistance when hot of about 
160 ohms. 

Provided the E.M.r. remains unchanged, the 
strength of current that will flow through any 
substance depends entirely upon the resistance 
of that substance ; the greater the resistance the 
smaller is the current, and the smaller the resist- 
ance the greater is the current ; in other words, 
the current varies inversely as the resistance opposed 
to its flow. 

ohm’s law. 

The connection between “the current, electromo- 
tive force, and resistance was discovered by Dr. 
Ohm in 1827, and has since been found to be abso- 
lutely correct. The following is universally known 
as Ohm's Law The current (in amperes) flowing 
through any substance is equal to the E.M.F. (in 
volts) divided by the resistance of the substance 
(in ohms). 

E.M.F. (in volts). 

Or, Current (m amperes) = 

This law is usually expressed in symbols, in 
which case 

c stands for the strength of the current in amperes ; 
B „ „ „ E.M.F. in volts ; and 

B „ „ „ resistance of the substance in 

ohms. 

Thus Ohm’s Law may be written as— 



Example 3. — What streng^th of current will be 
sent through a wire having a resistance of 4 ohms 
by a battery which has an B.M.F. of 20 volts ? 
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Here the E.M.r., or E, is 20 volts ; 
and the resistance, B, is 4 ohms. 
Substituting these values in the above equation 
we get 



= 5 aiuj)ere8. Answer. 

By means of this formula we can always calcu- 
late one term when we know the other two ; if we 
know the current and the e.m.f., we can And the 
resistance ; or if we know the current and resist- 
ance we can find the e.m.f. The formula can be 
written in either of the following forms without 
changing its meaning, and it is then rendered suit- 
able for making the calculations just mentioned : — 

It may be written as 

which renders it suitable for calculating the resist- 
ance when we know the e.m.f. and the current ; or 
it may be written 

E = C X R III. 

which renders it suitable for calculating the e.m.f. 
when we know the current and resistance. 

Example 4. — It is found that a battery having 
an E.M.F. of 24 volts is sending a current of 3 
amperes through a vdre. What is the resistance of 
4he wire ? 

Here E is 24 volts ; 
and 0 is 3 amperes. 

Substituting these values in II. we get 



= 8 oliiiih. A iiiioer. 

Example 5.— It is found that a current of 3 
amperes is flowing through a wire which has a 
resistance of 9 ohms. What is the e.m.f. of the 
battery employed ? 

Here c is 3 amperes ; 
and B is 9 ohms. 

Substituting these values in III. we get 
E= 8 X 9 

= 27 volts. Answer. 

It is extremely seldom that the total resistance 
of a circuit can be represented by the resistance of 
a single wire ; as a rule, the current is generated 
by a battery which itself possesses some resistance ; 
it then flows through leading-wires to the place 
where it is required for use, and then flows through 
the substance where it is usefully employed. There 
are thus three separate resistances —the battery, the 
leading- wires, and the substance— through which 
the current must flow, and the total resistance 
opposed to the flow of the current is clearly the 
sum of these three resistances. 


Example 6.— A battery whoso e.m.f. is 20 volts 
and resistance 3 ohms is used to send a current 
through a coil of wire having a resistance of 0 
ohms ; the resistance of the leading- wires is 1 ohm. 
What strength of current will flow round the cir- 
cuit ? 

Here the e.m f. = 20 volts ; 
and the resistance is the sum of all the resistances 
in the circuit, that is 3 -f 1 + 6. 

Substituting these values for E and B in Ohm’s 
law we get 

3+1 + 0 
_ 20 
“ 10 

= 2am]>eivh. Amwer. 


HISTORIC SKETCHES, GENERAL— II. 

(( ontinned from j) 138 ) 

ANCIENT EGYPT. 

To the historical student the history of Egypt 
must be especially interesting, seeing that the 
civilisation of Egypt was the prototype of so many 
of the great historical civilisations; and that 
Egyptian influence, Egyptian conquest, Egyptian 
colonies, made their impression upon the whole 
of the known earth. To the reader of the 
Bible narrative mu.st have come many a prompt- 
ing to learn more than is there given of that 
singular people whose history, when it touches 
that of the Jews, is recorded with such vivid 
exactness, but is barely, if at all, told when it has 
no reference to the chosen people. “ Now there 
arose up a new king over Egypt, which knew not 
Josejih,” is the only information given in the Bible 
concerning a whole period of history during which 
the country was conquered from without, and an 
entirely new race of people took the mastery. There 
was no need, if we may presume to say so, to give 
more information for the purposes of the Mosaic 
history, the object there being to contrast the treat- 
ment of Israel at one period with the treatment at 
another, in order to show the necessity there was 
for bringing them out of the land of Egypt, even 
with a mighty hand and a stretched-out arm. But 
the student may reasonably inquire what were the 
circumstances under which the whole policy of the 
Egyptians towards the Israelites became so changed ; 
that whereas at one time a large province was al- 
lotted to the strangers, and every encouragement 
was given for them to live happily in the land, at 
another time the hand of every man was against 
them, and they were made to endure slavery in the 
country where their fathers had been princes. 

Materials for an account of ancient Egypt are 
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extremely few, for an historic sketch almost as 
scanty. The Bible furnishes by far the greatest 
number of serviceable links in the chain, but these 
are not enough to enable us to dispense with further 
information. Such further information has been 
obtained by means of traditions, by the records of 
other nations upon which the Egyptians set their 
mark, and by the histories engraven in hierogl 3 rphics 
upon the walls and statues of the Egyptian palaces 
and tombs. By this assistance it has been possible 
to decide upon the loom in quo of many an historical 
event : battles, changes of dynasty, manners and 
customs, mode of government ; and the advent 
of national blessings and calamities are tlius 
chronicled. Prominent facts stand out in relief 
against the blank wall of time, and serve as marks 
by which to trace the march of the people from 
their origin to their historical grave. 

Originally it appears that Egypt was divided into 
a number of small states, whereof Mcmpliis was the 
most powerful. The Pharaohs, of wliorn Abraham 
heard and whom he visited, reigned there and were 
powerful princes, obeyed by a numerous aristocracy, 
and by a large and thriving population, skilled in 
all the arts by which nations grow rich. Whether 
they ever reigned over the whole country is question- 
able, but it is certain they commanded it either in 
sovereignty or by alliances, and that their word was 
law throughout Egypt. The people wore excellent 
agriculturists, and seem early to have taken advan- 
tage of the river’s overflow to get extra corn crops 
out of the ground annually inundated ; they were 
also good mechanicians, elegant architects, and truly 
wonderful builders. In the sciences of mathematics 
and astronomy they wore more learned than any of 
their contemporaries, except perhaps the Chinese ; 
and their pursuits generally were those of a people 
more wedded to the arts of peace and civilisation 
than to those of war. Indeed, they appear to have 
been almost too indifferent to the science and 
practice of war, for on their borders to the south 
were the aggressive Ethiopians, ever ready to take 
advantage of the weakness or unreadiness of an 
enemy ; and on the west were those children of the 
desert, the wandering shepherd tribes, who availed 
themselves of every opportunity to assail their 
wealthy and tempting neighbours. 

It must not be supposed, however, that the Egyp- 
tians were altogether neglectful of the art of secur- 
ing peace by preparing for war. They had a very 
complete and very efficient military system, and 
their arms, both offensive and defensive, were supe- 
rior to those of all the surrounding nations ; their 
war-horses — used for chariots rather than for 
cavalry purposes — were of the finest breed, and great 
care >^a6 taken to maintain the breed unsullied. In 


the use of chariots drawn by two horses, and 
manned by a charioteer, who drove and also pro- 
tected his companion with a shield, and by a warrior, 
the Egyptians were specially famous. Their skill in 
archery was proverbial, and the exactness of their 
drill, and the compactness of their battalions, were 
subjects of universal admiration. The idea of 
military glory was embodied in the rule of caste, 
which placed the warrior second only to the priest 
in the social and political scale ; and in the earlier 
and middle periods of Egyptian history this idea 
found practical expression in expeditions against 
native rival states, and against foreign foes. Ex- 
cellence in peaceful arts and sciences was, up to a 
certain time, found to be compatible with pro- 
ficiency in war ; and it was not till the Egyptians, 
yielding to the enervating influences of luxury and 
of climate, reposed for their security upon the dread 
of their renown rather than upon present strength, 
that their enemies ventured to attack them. 

The decline of the military power of the original 
Egyptians began to be marked some little time be- 
fore the advent of Joseph into the country. The 
Hykaos, or wandering shepherd tribes, had made 
several successful raids from their deserts into the 
land of plenty; and though driven out with the 
strong hand, it was only by efforts which taxed the 
strength of the government, while the marauders 
carried back with them into their deserts the ^ 
memory of a country rich in all the wealth of .** 
nature and art, and peopled by a race in whom 
the weakening influence of prosperity was beginning ^ 
to develop. 

It was perfectly natural, therefore, that the 
Egyptians, conscious of the bait tliey were to men 
who had nothing to lose and everything to gain by 
a war, should, with the further consciou^nAls of 
their own growing inability to defend themselves, 
have been particularly jealous of the prying eyes 
of strangers. It was this jealousy which gave 
Joseph a pretext for feigning anger against his 
brethren. “ Ye are spies 1 ” “ To spy out the naked- 
ness of the land are ye come down,” was the very 
language an Eg 3 rptian ruler might reasonably 
have used to strangers who had come from the 
dreaded country of the wanderers, and who might, 
impelled by hunger for “tl^ corn in Egypt,” 
return in numbers, and Accomplish the subjection 
which the Egyptians were beginning to fear. The 
same jealousy, had no fule of caste supplemented 
it, would have made the Hebrews, equally with 
other shepherds, “ an abomination unto the Egyp- 
tians,” even to preventing the Egyptians from eat- 
ing at the same table with them. 

This dread of evil to come out of the desert was 
not misplaced. The natural tendency of a nomad* 
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population, which has increased so that the wander- 
ing space at its disposal is insufficient for its wants, 
is to pour over the frontiers of the nearest civilisa' 


tion, to wage war upon it, and finally to overcome 
it, or to be absorbed within it. The wise king who 
ruled Egypt in Joseph’s time seems to have appre- 
hended this rule, and knowing that ere long he might 
expect to see its application to the desert men and 
Egypt, took the statesmanlike precaution of offering 
upon the frontier a home to the best of the 
wanderers— men, who, besides being wailike, and 
able, therefore, to bear the brunt < f first attacks, 
were intellectually and morally far in advance of 
their compeer**, and might, as Joseph had done, 
“inform his princes” and “teach his senators 
wisdom.” Hence the settlement in the land of 
Goshen. The Israelites emigrated en rrume to the 
land that flowed with milk and honey, and the 
Egyptians enjoyed the benefit of their presence, 
both as warders against invasion from the west, 
and as the possessors of a civilisation hardly in- 
ferior to their own. The wisdom of the government 
made every provision for the encouragement of the 
Israelites in their new home, even causing a jealousy 
to spring up in the breasts of the Egyptians against 
"..hem ; the new-comers taught the people many 
new and desirable things, and the first blows of in- 
vasion fell upon them instead of upon the native 
population. For many years all went well with the 


two peoples, who lived together in unity, though, 
of course, in that distinctiveness which was charac- 
teristic of both of them, but especially of the 


Hebrews, who then, as now, ^ere “a peculiar 
people,” separated by indelible natural marks from 
all the rest of mankind. Then there “arose a 
Pharaoh who knew not Joseph.” The Hyksos, or 
shepherd kings of the vast districts on the west of 
Egypt, gathering their forces, took an opportunity, 
and came upon their enemies like a thunder-clap 
Vain was the interposition of the Israelites between 
the desired land and its assailants ; vain was the 
military system, perfect as it was supposed to be, 
of the great Egyptian monarchy. The half savages 
of the deserts were an ovennatch for the refined 
soldiers of the kingdom, and the old civilisation 
went down before the mighty onset of the invaders 
like chaff before the wind. The ancient dynasty 
of the wise Pharaohs, who had ruled equitably and 
striven to do right, was ended ; a shepherd chief, 
indeed an abomination to the Egyptians, was seated 
on the Egyptian throne, and a rule was established 
at once subversive of the Israelitish and old 
Egyptian brotherhood. The Pharaoh who “ knew 
not Joseph ” — that is to say, who was not bound by 
the ties which knit Joseph’s descendants (for 
Joseph had been dead long years before) to the 
Egyptians— governed tyrannically over both peoples 
alike, bruising both of them in pieces, like a potter’s 
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vessel. The Egyptians proper, being the more 
numerous, and the more necessary to the con- 
querors, fared better than the Israelites, who were 
doubtless looked upon as deserters from the cause 
of the wandering tribes, and were punished as 
traitors who had made common cause with the 
enemy. They were particularly oppressed, they were 
set on labour not only derogatory in itself, but hard 
beyond compare, and even insulted in every possible 
way both as regarded their nation and religion. 
From having been the friends of princes they became 
the slaves of servants, and were forced to endure 
in a strange land all the miseries and indignities of 
the most servile peoples. Under the late rule, 
their religion, though regarded with jealousy and 
dislike by the priesthood, had been liberally 
tolerated, and “ in the land of Goshen, where the 
children of Israel dwelt,” had been allowed to be 
the prevailing faith. But now things were alto- 
gether different. With difficulty could the descend- 
ants of Abraham preserve their distinctiveness ; it 
• was almost impossible for them to worship God ac- 
cording to the rites which tradition bade them 
observe ; their labour was incessant, the severity of 
their taskmasters was unremitting, and no amount 
of 2 eal, no amount of submissiveness, served to 
bring an amelioration of their condition. The new 
masters were insensible to pity ; careless whether 
or not they destroyed the Israelites as a population ; 
anxious only, while their own rule lasted, to get as 
much work as possible out of the wretched folk. 
Many of the people died under the unwonted 
burdens laid upon them, others took to heart the 
deep teaching of adversity, and acknowledging the 
hand of God in the afflictions which were sent up- 
on them, chastened their minds and purified their 
hearts, and became gradually fitted for the great 
change which was thereafter to come to them under 
the guidance and apostleship of Moses. What that 
change was, how it was wrought, and the effect it 
had upon the whole world since that time, will be 
traced in the historic sketch of the Jewish nation 
which it is proposed to make one of the present 
series of papers. Enough here to know that soon 
after the departure of the Israelites by the mighty 
hand and stretched-out arm of the God of Israel, 
the power of the shepherd kings waned and drooped, 
and was ultimately overthrown by a well-planned 
insurrection of the Egyptians. 

The people rising again from their ashes, in which 
had lived their “ wonted fires,” grew more powerful 
than before the conquest by the Hyksos. The King 
of Thebes extended his empire over all Lower 
Egypt, annexed the greater part of Nubia, and 
having driven the Hyksos into fortresses, finally 
oompelled them to surrender, and did to the 
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defenders according to the universal, ci*ttel custom 
of the Egyptians. Although it happened that the 
Hyksos again miide head, and, bringing in reinforce- 
ments from the desert, drove the reigning king from 
his throne, they never more made serious havoc 
with the Egyptians, and were themselves finally 
driven out by the aid of an Ethiopian army. Then 
came an era of great glory for the Egyptians. 
Sesostris (Rameses the Great) united all the 
states under one king, and developing the 
resources of the land, grew mighty and flourished. 
His conquests extended from the extreme south oi‘ 
Ethiopia into Persia and Greece. Large portions 
of eastern Arabia acknowledged him, and it is said 
that he even made preparations for the conquest of 
India, by means of his fleets, which were built on 
the Red Sea, and passed out through the Straits of 
Bab-el-Mandeb. Men of all colours and of all 
nations were among his prisoners, and he had the 
wisdom to profit by what his enemies could teach 
him, and to establish at home the arts and manu- 
factures which his captives knew. Although un- 
certain, it appears probable, that the conquests of 
Sesostris, extending to Syria and Palestine, took 
place during the wanderings of the Israelites in the 
desert ; and if so, by weakening native princes whose 
territories were not retained, must materially have 
assisted their occupation of the promised land. 

After Sesostris came many weak princes, relieved 
now and again by the presence of some strong men ; 
but for three hundred years after the death of the 
great conqueror little is known of Egyptian history, 
the Scripture record making scarcely any mention 
of it. About a thousand years before Christ, Shis- 
hak King of Egypt made war upon Pulestino, and 
was one of the first scourges sent by the Almighty 
upon Israel to bring them back to a knowledge of 
Him whom they so systematically deserted ; but 
the power of Egypt was broken by many distant 
expeditions, and after Shishak’s reign declined 
rapidly. The throne was accessible to whoever 
was strong and bold enough to seize it — even 
strangers occupied it ; and the manifest weakness 
of the once mighty empire attracted the greedy 
attention of those who were on the look-out for 
conquests. In the year 713 B,<3., Sennacherib King 
of Assyria, then one of the mightiest princes on the 
earth, invaded Egypt with an army vjrhich, but for 
a pestilence which struck down thousands of the 
troops, must easily have conquered the whole land ; 
but the sickness was such that the Assyrian army 
had to turn back, and going up to Jerusalem died 
there. After this the Egyptians as a nation may be 
said to have become extinct, so large was the ad- 
mixture of foreign blood and foreign institutions. 
Soldiers were brought in from without and men of 
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no known country became kings Some of the 
kings— Pbaraoh-Neoho, for example, B.c. 616— in- 
fused the energy and strong will of a new man into 
the administration, and for a while caused Egypt 
to shine forth with even more than pristine 
splendour. His fleets scoured the Mediterranean 
and Red Seas, and pushed into Indian waters ; and 
it is asserted that an expedition, fitted out at his 
cost, sailed down the east coast of Africa, dis- 
covered and rounded the Cape of Good Hope, and 
returned home after an absence of three years, by 
way of the Atlantic and the Straits of Gibraltar. 

But Egypt had had its day as an empire, and was 
doomed to fall under the advance of newer civilisa- 
tions. Cyrus the Persian struck the first great 
blow at her, and Cambyses, his son and successor, 
effected her subjugation, put all her chief nobles to 
an ignominious death, and compelled her wretched 
king to drink poison. The Persians, who had a 
religious hatred as well as the contempt of con- 
querors for the Egyptians, oppressed the people 
almost worse than the Egyptians had done by the 
Hebrews many centuries before. The temples 
were defiled, the sacred animals were slain and 
e.aten, and the priests of Egypt— hateful to the 
Persians, who detested all priests whatever — were 
made to bear almost unendurable oppression. The 
history of Egypt, therefore, during the whole period 
of the Persian occupation, is a record of constant 
desperate rebellions, fiercely and pitilessly re- 
pressed ; and this state of things continued until 
the overthrow of the Persian power in Asia by 
Alexander the Great. Upon his death the empire 
he had founded fell quickly to pieces, and the 
several members of his dominions came into the 
hands of whoever could seize them. Egypt once 
more passed under native rule, and became again 
famous in history under the Ptolemies, whose line, 
ending in Cleopatra, lasted two hundred years, and 
then succumbed to the overshadowing power of the 
Romans. Ih the year 30 B.o., and under the 
auspices of Augustus Caesar, Egypt became a 
Roman province. What part she played in after- 
history — how she was the seat of one of the chief 
Christian churches — how monachism began there 
— how Christians devoid of the spirit of Christ 
behaved unchristianly, and becoming unworthy were 
swept away by the tide of Saracenic conquest — how 
Saraoens yielded in the end to Turks — all these 
things are matters of history ; but the limits pro- 
posed for the present subject do not allow of 
extension of treatment, and the sketch remains, 
therefore, essentially one of the history of purely 
Ancient Egypt. 

Se$:~EbtT'B Egypt; Cassell's Universal Jlistory. 


COMMERCIAL BOTANY OE THE 
NINETEENTH CENTURY.— X. 

[Continued from p. 161.) 

GUMS, RESINS, AND VARNISHES. 

In the matter of new products coming under 
cither of the above headings, there is but 
little to record during the period under review. 
The points of interest connected with these sub- 
stances lie more in the clearing up of doubts 
relating to their botanical origin and their accurate 
determination as well as in their increased con- 
sumption and imports. The ^former, however in- 
teresting though it be, does not come within the 
scope of these lessons, except where it bears on the 
development of the substance from a commercial 
point of view, or is instrumental in opening up new 
sources of supply. Under these circumstances our 
notes in this section will be necessarily limited. 
In passing, however, it may perhaps be of some 
interest to note that of gum arabic, which may be 
taken as the most important of the true gums ; the 
imports have increased from 25,289 cwt. in 1839 to 
76,399 cwt. in 1886, falling again in 1887 to 46,443 
cwt., a decrease due to the disturbed state of the 
country whence the best kind of gum is obtained ; 
in consequence of this higher prices have ruled 
the market, and other gums have been brought into 
competition, the most notable of which is that which 
appeared early in 1888, under the name of Brazilian 
gum arabic. In appearance it resembles the 
ordinary quality of the gum arabic, and is said to 
be derived from the Angico tree of Brazil (Acacia 
anffico'). It is referred to in the Xeiv Bulletin^ No. 
17, for May, 1888.* It may also be worth while 
pointing out that the fragrant gum-resins, known 
as Balsams of Peru and Tolu, were, fifty years ago, 
considered to be the produce of the same tree, Tolu 
being the resin hardened by exposure. It has been 
known now for some time that Balsam of Peru is 
the produce of Toluifera Pereiree, while Balsam of 
Tolu is furnished by Toluifera BaUartmm, 

Under the trade names of Animb or OOPAL 
several kinds of hard fossil resin have long 
been known in commerce, partly derived from 
Africa and partly from the East. The sources 
of these gums, which were then, as now, used 
exclusively in the manufacture of varnishes, 
were for a long time quite unknown. Indeed, 
the most valuable resin, namely, that known 
as Anime, was, until comparatively recent times, 
supposed to be the produce of India, being 
shipped to this country from Bombay. It is, how- 
ever, now known to be furnished by TrachyUbiuvi 
• This has since been proved to be the produce of PlpOade- 
nia macrocarpa. 
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ffimmumnAmum, a leguminous tree of Zanzibar, 
the resin being shipped thence to Bombay, and 
from Bombay to England. The clearing up of 
this interesting subject in economic botany is due 
to Sir John Kirk, British Resident at Zanzibar, who 
communicated a paper on the subject to the 
Linnean Society in 1868, and sent full herbarium 
specimens of the plant to Kew, as weU as a fine 
series of gum specimens. Seeds of the tree have 
since then been introduced into India and Australia. 

The best anime is that which is dug from the 
ground near the roots of the trees, or where the 
trees once stood but have now disappeared. Re- 
garding the export of anime from Zanzibar, Sir 
John Kirk says it sometimes reaches 800,000 pounds, 
of the value of £60,000. 

What promised to be a very important source of 
copal was made known in 1883, when the British 
Consul at Mozambique reported the discovery at 
Inhambane of a tract of copal forest fully 200 
miles long. Samples of this new fossil copal or 
Anime were sent to England, and upon practical 
tests being made upon its suitability for varnish- 
making, was favourably reported on, and valued at 
from £80 to £100 per ton. Some of these samples 
are now contained in the Museum at Kew. It is 
the produce of Copaifera Gorshiana, 

Some later information on the subject is given in 
the Kew Bulletin, No. 24, for December, 1888, 
where there is an extract from a letter from Inhani- 
bane, under date Feb. 5, 1886, in which the WTiter 
states : — “ Many tons of copal have been exported 
from Inhambane. For some choice pieces I have 
received as high as £13 10s. per cwt. The average 
price realised on larger lots has been £7 per cwt. 
The forest containing the trees extends from the 
River Sabia in a south-westerly direction as far as 
Bellen.” 

Fresh seeds of the plant were also received at 
Kew, and several hundred plants raised from them, 
which have been distributed from Kew to India, 
Fiji, Singapore, Jamaica, Trinidad, Demerara, 
Dominica, and tropical parts of Australia. 

Another vamish-making resin but little le.ss im- 
portant than Zanzibar anime is Kauri or Cowdie 
resin of New Zealand. This, like anime, is a semi- 
fossil resin, more commonly known in trade, how- 
ever, under the name of Kauri Gum, and is the 
produce of Bammara australis, a very large coni- 
ferous tree valued alike for its timber as for its gum 
(see Timbers). The best Kauri gum is dug from 
the ground beneath the trees, or where the trees do 
not at present exist. Thirty-three years ago Kauri 
gum was imported into this country only in small 
quantities, for we find that in 1853 the total exports 
of the gum from New Zealand to all countries 


amounted to only 829 tons, of the value of £15,971 ; 
in 1883 this had risen to 6,618 tons, valued at 
£336,606. It is said that over two-thirds of the 
produce goes to the United States ; and there are 
no available returns of the imports intp this coun* 
try, though the quantities are very large. Though 
gum-digging gives employment to a large number 
of persons, they generally consist of the lowest 
classes. Quite recently, however, it has been stated 
that in consequence of depression of trade in New 
Zealand, a large number of men have taken to 
Kauri digging, as many as 10,000 being so occupied 
at present, and the quantity of gum brought to the 
Auckland market has very considerably increased. 

Under the name of Ogea Gum, a hard fossil 
resin of the copal character was introduced to 
notice in 1883 by Captain Moloney from the Gold 
Coast. It is described as being the produce of a 
leguminous tree closely allied to Daniellia thurl- 
fera; for lack of proper material, however, its 
species has not yet been determined. The gum is 
used by the natives both for lighting fires and for 
illuminating purposes ; powdered, it is also used as 
a body perfume by the women. It exudes from the 
trunk either from wounds or from holes caused by 
the boring of insects. The gum has not yet ap- 
peared in commerce. 

PYBB AND TANNING MATEKIALS. 

3'he greatest development in the direction of 
dyes during the present century has not been 
towards those of vegetable origin. On the con- 
trary, for the last twenty or thirty years vegetable 
dyes have been gradually displaced by the ad- 
vances of chemical science in utilising coal tar, 
and in the artificial preparation of colouring 
matters to supersede the old vegetable dyes. In 
this direction we need but refer to the serious blow 
given to the trade in Persian berries (Rhamntu 
infectorive) in the Levant by the discovery of the 
Aniline dyes, or to the more recently threatened 
substitution of chemically prepared indigo for that 
of vegetable origin. So alarming did this dis- 
covery seem to be to the indigo-planters in India 
that we cannot refrain from quoting the following 
paragraph from a letter of Professor Armstrong 
published in the Kew Report for 1880. He says : — 
“Notwithstanding the number of operations in- 
volved in the manufacture, it is stated that it will 
be possible thus to produce indigo at such a price 
that it can even enter into competition with the 
natural article, and that by substituting the method 
of dyeing previously described for the troublesome 
and somewhat uncertain indigo vat method, there 
will be a still more distinct advantage gaindd over 
the natural article. It is difficult at present to 
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estimate the influence which this discovery may 
have on the production of indig^o in India, but 
when it is remembered, to take an analogous case, 
that the discovery of a process of manufacturing 
madder red was only made in 1869, and that now it 
is almost impossible to procure natural madder red 
or garancine, the annual value of the imports of 
which into the United Kingdom alone for the years 
1869 to 1868 amounted to about £1,000,000 sterling, 
it is difficult to avoid the conclusion that artificial 
indigo will most seriously interfere with, even if it 
does not within a very few years altogether dis- 
place, the natural article.” 

Though this was written ten years ago, vegetable 
indigo still retains its position in the market. 

The hard dried fruits now imported from India 
in such large quantities under the name of Myro- 
BALANB were only just making their way into 
c immerce when Her Majesty ascended the throne ; 
at the present time they come into this country 
from India for the use of tanners to the extent of 
about 368 cwt. a year. Two kinds are known in 
commerce — the Chebulic Myrobalan {Ter- 
minaVm chehula) and the Bbllerio Myrobalan 
{T, helerica). 

In 1875 the pods of a leguminous tree of South 
America {Cctsalpinia hrevi folia) were introduced 
from Santiago under the name of Algaroba. 
They were said, at the time, to contain a large 
amount of tannin— 90 per cent. - and to be superior 
even to Xyiyi-mTi {Cmalpinia coriaria). In 1878 
some pods of Wagafea spicata were sent from 
India to test their value for tanning purposes. 
They were said to contain 15 per cent, of tannic 
acid. The plant is a native of the Concan and is a 
scrambling thorny shrub belonging to the natural 
order Leguminosas, Seeds of this plant were dis- 
tributed from Kew to Demerara, Dominica, 
Jamaica, Trinidad, and other places. 

Elephantorrhiza Burchelhi, Under the name of 
Elands Bontjbs, the root bark of this leguminous 
plant first attracted attention in 1866, when a 
paper was read before the Pharmaceutical Society 
by Professor Attfield and published in the Pha/rma- 
ceuHoal Journal^ Vol. 8, 2nd Series, p. 316 The 
plant, which was there referred to a species of 
Acacia, is said to furnish food from its seeds, a 
medicinal infusion from its root, and also a valuable 
tanning material. It was found upon analysis to 
contain 20 per cent, of tannic acid. Nothing 
farther was heard of this root till 1886, when it 
was exhibited in the Natal Court of the Colonial 
and Indian Exhibition. Mr. T. Christy, in his Nck 
C hmiiicTcial Plwnti a/nd Drutft, No. 10., published in 
1887, says : — “ Mr. W. N. Evans, who tested the root, 
states that it contains 25*37 per cent, of tannin, and 


that if it were to work up in a similar manner to 
Mimosa bark, the best samples might be worth 
from £14 to £15 per ton. With regard to its 
practical value as a tanning material for leather, 
from the incomplete trials that were made with the 
small quantity received, it was found to give too 
red a colour, but I should not like to speak posi- 
tively upon this point, as in treating a few hundred- 
weights of the roots at a time it might be found 
that this detriment could be overcome.” 

Phylloeladm trichomamddes. A very large 
coniferous tree of New Zealand, where it is known 
as Tan EK AH A. The bark, which is of an orange- 
yellow colour, has of late years come largely into 
use in this country for dyeing kid or dogskin gloves 
the fashionable golden orange. 

Under the name of Wattle bark, the barks of 
several species of Acacia have been brought from 
Australia for some years past for tanning purposes. 
They are sometimes known as Mimosa barks, and 
are said to be nearly or quite as strong as Valonia, 
giving a hard and heavy leather, but of a dark 
colour. The principal species which furnish the 
barks are the Broad -leaved Wattle {Acacia j)yc- 
nantha), the Black Wattle {A. dee^irrem, var. rnol- 
Ihdmnf and the Silver Wattle (^1. dealhata). 

PAPER materials. 

The enormous demand for paper that has sprung 
up of late years has, like the demand for so many 
other products, caused those most interested to 
divert their attention to new sources of material. 
Notwithstanding that so long ago as 1801 Matthias 
Koops obtained a patent for manufacturing paper 
from hay, straw, thistles, waste, and refuse of hemp 
and flax, and different kinds of wood and bark, 
linen and cotton rags remained almost the ex- 
clusive material from which paper was made until 
about forty years ago. Then as the penny daily 
paper appeared and became general, old ropes, 
sacking, jute, and a host of other substances were 
pressed into the service ; the most important intro- 
duction, however, was Esparto {Stipa ienaoimma). 
It was in 1866 that the late Mr. Thomas Routledge, 
so well known in connection with the paper trade, 
obtained a patent for manufacturing paper from 
Esparto grass. Some of the first paper m^e from 
this grass was used for printing the report of Dr. 
Forbes Royles’ paper on Indian Fibres, and formed 
the number of the Journal of the Society of Arts 
for November 28th, 1866. In that year the total 
imports of Esparto amounted to only 60 tons, the 
whole of which was worked up at Mr. Routledge*s 
mill at Eynsham, near Oxford. In 1864 the quantity 
imported rose to 60,000 tons, and in 1886 the 
return was over 200,000 tons. This enormous 
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demand for Bsparto, ooapled with the destructive 
manner of collecting it, namely, by tearing it from 
the roots, has considerably diminished the supply, 
so that at present paper*makers are as much alive 
as ever to new materials. Another substance to 
the utilisation of which Mr. Routledge paid con- 
siderable attention was the young stems of 
bamboos, and he succeeded in showing that a very 
fine paper could be made from these stems, as 
he published a pamphlet on the subject in 1876 
which was printed on pji; or made fioin bamboo. 
It was pro- 
posed that the 
stems should 
be crushed at 
the place of 
growth and 
shipped in that 
state to this 
countiy, so as 
to reduce bulk 
and freight. 

The interest in 
the project to 
utilise the bam- 
boos as a paper 
jnaterial be- 
came general, 
both in Eng- 
land, India, 
irid America. 

these gigan- 
tic gras<?es 
would grow in 
almost any tro- 
pical country 
there seemed 
to be an unlimited source ot supply. Opinions 
of botanists, however, were divided as to whether 
the continued cutting of the young bamboo 
stems would not considerably weaken them and 
eventually reduce the supply. One thing to be 
borne in mind in considering this subject is that 
the several species of Bambma and Dendrocalavms 
are equally suited to the manufacture of paper, and 
that in India bamboos are very plentiful. Indeed, 
“Sir D. Brandis states “that there are about 1,800 
square miles of almost pure bamboo forest in the 
Arrakan division of British Burmah within a 
moderate distance from the coast, and all accessible 
by navigable streams.” The accessibility is, of 
course, a. matter of considerable importance in 
bringing bulky material down to a point whence 
it could be the more readily transferred for ship- 
ment to England. Notwithstanding the interest 
taken in the Bamboo as a probable source of paper 


material, it has not, dawn to the present time, 
become a recognised article of trade. 

Baobab {Adansonia digitata). The fibrous bark 
of this well-known West African tree was first 
brought to the notice of the paper-maker in 1876. 
It was proved upon trial to possess all the necessary 
properties for making an excellent paper. The 
drawback to its general utilisation has been the 
slow growth both of tree and bark, and the 
probability of a failure in the supply. 

Paper Mulberry {Broumonctia papyrlfcra). 

This well- 
known tree, 
from the bark 
of which the 
Polynesian is- 
landers make 
their Tapa 
cloths, and the 
Japanese a 
large portion 
of their excel- 
lent paper, 
wliich they put 
to such a mul- 
titudinous var- 
iety of uses, 
was first 
brought to the 
notice of Bng- 
lish paper- 
makers in 1879. 
The late Mr. 
Routledge de- 
scribed it as 
“ nearly, if not 
quite, the best 
fibre he had seen,” requiring a small quantity of 
chemicals and giving an excellent yield. 

Californian “ Cactus.” Under this name the 
stems of a plant were brought to the notice of the 
Kew authorities in 1877, as a valuable paper 
material. It was difficult, from the material first 
brought, to determine its botanical affinity. In 
1878, however, further material came to hand, from 
which the plant turned out to be Yucca brevif(diat 
described in California previously, but incorrectly, 
as Yucca Draoonis. Forests of this plant existed 
in the Mohave desert for several miles, through 
which the Southern Pacific Railway runs. The stem 
of the plant, which grows to a diameter of a foot 
or more, is of a very fibrous character, and it was 
soon found to be an excellent paper material, in 
consequence of which the plants have been 
systematically cut down and turned into paper, 
which was at one time used almost, if not quite, 
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ezclusively for printing the Daily Telegraph 
upon. 

Caranillesia plMa/aiJvlia, A plant belonging to 
the Malvaoeas, found abundantly in the eastern 
part of the State of Panama, and ae far cast as 
Carthagena, known as Volanderg. The fibrous 
bark was found to pulp well, bleach readily, and t() 
make a strong opaque white paper of fine quality. 
This was tested in 1877. 

Uniola rirgata. A grass locally abundant in 
Jamaica. In consequence of its bulky nature it 
would not pay to send it in its raw stale to 
England, but it might be exported in the form of 
paper stock and form a somewhat inferior sub- 
stitute for Esparto. It was tested in 1876. 

Calotropis giga/wtea. Under the name of Mudar 
this asolepiadaceous plant is well known in India, 
where the fibre from its stems is used in making 
cordage, and the floss from the seeds for stufllng 
cushions, and occasionally for weaving. It was first 
proposed as a paper material in 1877, but the trials 
made with it were not satisfactory. Again in 1880 
it was spoken of favourably from India, but it 1ms 
still not been received favourably in this country. 

ItchcBtnuni angmtifolhtm. This is the Babar 
or Baboi Grass of India, and grows abundantly in 
many parts of the country. It has long been used 
in India for making into ropes and cordage, and 
has latterly become one of the principal paper 
materials, being largely used in the Bally Paper 
Mills near Calcutta. It was introduced to notice 
in England in 1878, and Mr. Routledge reported 
upon it as follows : — “ A small quantity of bleach 
brings it up to a good colour. The ultimate fibre 
is very fine and delicate, rather more so than 
esparto, and of about the same strength ; the yield, 
however, is 42 per cent., somewhat less. I think I 
may venture to say it will make a quality of paper 
equal to esparto.” 

The great drawback to the general utilisfition of 
the fibre in this country is that the plant has to be 
collected in India over wide and distant areas, and 
its bulky nature increases the cost of freight. It 
might, however, be converted into paper stock in 
India and exported in that form. That the plant is 
capable of extended cultivation in India if a 
demand for it should spring up in this country, 
has been shown in an account of its culture 
published in the Proceedings of the Agricultural 
and Horticultural Society of Indiaior October, 1887. 
The plant is, perhaps, equally well known under the 
names of Eriophorum comosum and Pollinia erio- 
poda, under both of which it has been described. 

Molinia cccrulea. This well-known British grass 
was brought to notice as a probable source of paper 
material in 1878, and in the Kew Report for 1879 it 


is stated: — “Mr. N. G. Richardson, of Tyaquin, 
county Galway, has actively promoted its experi- 
mental cultivation in the west of Ireland. At a 
private meeting held at Athenry a committee was 
formed to raise subscriptions to plant ten Irish 
acres of bog with it at Tyaquin. Mr. W. Smith, of 
Golden Bridge Mills, had manufactured paper from 
thi.s grass with which he was so well satisfied that 
‘he was prepared to buy 1,000 tons if anyone 
would supply him.’ ” 

Sccalecereale, Rye Straw, was proposed in 1879, 
Mr. lloutledge’s report being that “it is very largely 
used in the States, also on the Continent. It will 
make a liarder and firmer paper than any other 
cereal straw, except, perhaps, maize.” 

Musa Hpp. The utilisation of Plantain and 
Banana stems for paper-making was brought for- 
ward in the Kew Report for 1881. It is there 
pointed out that there can be no question as to the 
suitability of the fibre for the purpose, but that the 
practical difficulty has been in dealing with the 90 
per cent, of water which the stems contain. By 
mechanical treatment, however, the fibre of a 
plantain stem can be dried off within a period of 
eight hours, and as the plants arc very abundant in 
India and Burmah, it might bo worth while to 
systematically extract the fibre for paper-making. 
Dr. King, of Calcutta, reporting on this subject, 
says “ In my opinion this proposed plantain 
industry has a good deal of promise about it, and 1 
think it might be well worth while for Government 
to .spend a little money in sending a sufficiently large 
shipment to the London market, and to allow it to 
be sold for what it will fetch in snuill lots, so that 
the new material may become generally known to 
the paper-making interest., If the fibre answers for 
paper. Government need do no more, the matter 
will, no doubt, be taken up by private enterprise. 

“The Bengal Government will be prepared to 
give all retisonable assistance to any mercantile 
firm or individual wishing to try experiments, and 
will arrange for future supplies at reasonable rates. 
It will also give such other assistance as may be 
deemed necessary and proper.” 

Commenting on this, Sir Joseph Hooker says : — 
“ Whatever the success of the enterprise in India, 
I think the matter is well worth attention in the 
West Indies.” 

Wood Pulp.— The reduction of the trunks of 
certain coniferous trees, as well as of the Poplar, 
in the preparation of wood pulp is a well-known 
industry of Norway and Sweden, where factories 
for this purpose are still increasing, and whence a 
large portion of the product finds its way to this 
country. It is a comparatively new industry, and 
one capable of almost unlimited extension. 
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IChntlnued from p. 179.] 
DBMONSTEATIVE PnONOUNS. 


'J'he Ijmonstrative pronouns, which are so named 
because tljey serve to point out the person or thing 
spoken of, are classified in the following tabic : — 


Singular. 

Mok. Fern. 
celul, celle, 

celui-ci, celle-ci, 

celul-U, celle-la, 


Plural 

Masc. Fun. 

{««(. 

this. ceux-ci, 

that. ccux-la, celleB-li, 

ce, it, they. 


Absolute Demonstrative Prono{ins. 


ceci, this, ) not used in tho 

cela, that, ) plural. 


( these. 
1 those, 
these, 
those. 


Remarks on the Demonstrative Pronouns. 


of things. They do not refer to a word expressed 
before, but serve to point out objects : — 

Prenez ceci, taUx this. Donnez>iuoi csla, give me that. 

J’ai deja <lit ce qu’il faut ftiire, 2 have alreatly said what shwid 
quand un enfant veut avoir be dom when a child will have 
ceci et cela. this ami that, 

J. J. Rousseau. 

Ce, a pronoun, must not be confounded with the 
demonstrative adjective oe. The pronoun ce is 
often used without an antecedent, as the nominative 
of the verb etre, in the same manner as the English 
pronoun if — 

C’cst moi it is I. C'est vous, it is you. 

Ce nV«t pluH lo jouot d'une It is no louger the sport of an 
fliuniiii* servile. nmoorthy luve. 

C*e8t Pyrrhus, r’est le Ills et It is Pyrrhus: it is the son and 
le rival d’Aehille. the rival of Achilles. 

Racink. 


The demonstrative pronouns celui, celle., etc., 
assume the gender and number of the nouns which 
they represent : — 

Je no connais d’avarlce pei- Methinks no avarice U, ulloiv- 
mise quo celle dii temps. able unless it he that of time 

Stanislas Leczinsky. 

Li*s scules louanges quo lo The only praises ivhkh the heart 
ooeur doiine, sont celles quo gives are those which gombvess 
la bontc s’attire. iksei ves. 

Massillon. 

These pronouns are somotimos used absolutely 
before qui, que, dont, etc., in tlie same manner as 
the English personal pronouns, he, they, etc., before 
who, whom, etc. : — 

Celui qui rend un service doit lie who rentiers a service should 
I'oublier, celui qui le rcQoit, forget it ; he who receives it 
s’en souvenir. should remember It. 

Barth^lemy, 

Aimer ccRX vous haiHsent, I'o love those who hate you, 
ceux qui vous ners^cutent, those who j)ersecute you, is 

e’est la charity du chi6tien ; the charity of the Christian ; 

e’est I’esprit de la religion. it is the spirit of religion. 
Bourdaloue. 

Celui-ci, cclle-oi, etc., celui-lh, oelle-la, are used 
when it is desirable to denote the comparative 
proximity or remoteness expressed in English by 
the words this and that 

celui-ci, this one. celui-U, that one. 

Celui-ci, celui-ld, etc.; are often used to express 
contrast or comparison. They are then equivalent 
to the English expressions, the former, the latter ; 
this one, that one : — 

Un magistrat int^gre et un 
, brave offleier sont 6^ement 
estimables ; celui-la fait la 

S iorre aux ennerais domefi- 
ques, celui-ci nous protege 
centre les ennemis ext6- 
rieurs. 

Gieault-Duvivier. , 

Tel est Ta vantage ordinaire 
Qu’ont sur la beauts les 
taJents : 

Ceux-ci plaisent dans tous les 
temiM . 

Cdle-la n a qn'iin temps pour 
plaire. • Voltaire. 

Ceci, cela, have no plural, and are used only 


Relative Pronouns. 

TIic relative pronouns arc so named on account 
of the intimate relation wliich they have to a noun 
or pronoun wliich precedes, and of which they 
recall the idea. The noun or pronoun so preceding 
the relative pronoun is called the antecedent. 

Table of the Relative Pronouns. 

qm, who, which, that {nuh^eci) doqui, o/,/ro?u^ Regime in- 

whom, ( direct, geni- 

quo, whom, wh kh, that (direct dont, of, from C 1 1 v e and 
object) whom, which, ) ablative. 

^ qui, to whom (indirect object, dative) 
lequel, who, which (composed of the article and quet). 

Singular. Plural. 

Masc. Fein. Masc. Fern. 

le<iuel, la(iuolle, losquels. le8(iuolle8, who, which. 

duquel, de la(iuelle, desqwels. desquelles, of , from which. 

auquel, a laquelle, auxquels, auxquclles, to which. 

y, to him, to her, to it, to them, etc 
en, of him, of her, of it, of them, etc. 
quoi, what, which, why, etc, 
od, in which, therein, through which, etc. 

Remarks on the Relative Pronouns. 

Qui, wlvo, which, is used as subject for both 
genders and numbers, for persons and for things. 

When used for things, qui cannot be preceded by 
a preposition, but it can be so used in reference to 
persons. 

It is used relatively and absolutely. 

It is used relatively when it has an antecedent 
from which it must not be separated by a noun ; — 

Le premier qui fut roi, fut un The first who became king, was 
pero adore. Aobert. an adored father. ' 
L'ainour avidement croit tout Love believes eagerly aU that 
ce qui le flatte. Racine. fiatters it. 

L’homme en qui vous mettez The man in whom you plaoe‘ 
votre conflance. your confidence. 

It may be used absolutely— Z.^., without an 
antecedent — in affirmative, negative, or interroga- 
tive sentences, and in this case as subject, and 
as direct or indirect object, but only in reference to 
persons. It is then rendered in English by, he who, 
he whom, him who, him whom, whoever, whomsoever, 
who, whom : — 


An upright magistrate and a 
brave officer are equally es- 
t imable ; the former makes war 
against domestic enemies, the 
latter protects us against 
foreign enemies. 


Such is the ordinary advan- 
tage which talents possess over 
beauty ; the former please at 
all times, the latter has but 
one time to please. 
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Qni veut parler sur tout, sou- Who (he who) wishes to spealc 
vent parle au baaartl. on every subject ^ sj teaks often 

Anorieux. at random. 

Je saia de veut parler. / know of whom she wishes to 

speak. 

Elle ^pooaera qui ello voudra. Site shaU marry whomsoever she 
likes. 

A rpii 6crlvez-vou8 ? To whom are you writing ? 

11 salt h (pii voua 4crivez. He knows to whom you write. 

Qui parle? whs speaks ^ Qui voyez-vous? whom do you see ? 

Qudf what^ which, stands generally as 

direct object. This pronoun is used for persons 
and things. It is of both genders and numbers : — 

Lea lettroB que J’ai, The letters which I have. 

Les hommes que j’ai vus, The men whom / have seen. 

It is relative when it has an antecedent, from 
which it must not be separated : — 

gloire prftte un charnie aux Glory lends a charm to the 
liorreurs quoh affronte horrors which we face. 

Delaviune. 

Deg loiB que nous suivonH, la Of the laws which we follow, 
premRro est I’honneur. the first is honour. 

Voltaire. 

It is absolute when it has no antecedent. In this 
sense it is only used in reference to inanimate ob- 
jects, and means what thing ? what ? 

(^e voulez-vous? What will you {have) e 

Que dit*on ? WhcU do people say f 


An interrogative sentence cannot be introduced 
by dont. When whoic introduces an interrogative 
sentence, it is expressed in French by de qui, and, 
when absolute possession is meant, by h qui : — 

Whose son is he? De qui est-Il fils ? 

Whose house is that f A qui est cette maison ? 

Lequel, lesquels, laquelle, lesquelles, who, which, 
should be used instead of qui or que, when the latter 
should be separated from their antecedent by a 
noun, in order to avoid ambiguity. They may relate 
to persons or things : — 

Ost uii effet de la divine It is a provision of divine 
Providence, lequel attire Providence, which {itrovidon) 

I'adiiiiiution de tout le attracts the admiration qj 

inonde. Bussi-Rabutin. everyone. 

Lequel, preceded by a preposition (that is, dttqtiel, 
aitquel, dam lequel, etc.), must always be used in 
reference to inanimate objects, and never qui, as 
has been mentioned above : — 

Un livre curieux sornit celui That vfould he a curious hook 
dans lequel on ne trouverait in which not a falsehood were 
pas un niensoii^fe. found. 

Napoleon. 

La Seine, dans le lit (h 1 he Seine, into the hed of which 
laquelle viennent ae jeter the Yonne, the Marne, and 
ryoiine, la Mame et I’Oige. the Oise empty ihemcelves. 


Quoi, what, is invariable, and said only of things. 
It may be used absolutely and relatively, with or 
without preposition : — 

J’ignore ce A quoi 11 pense I am ignorant of what he thinks. 

In the above sentence it is relative, being pre- 
ceded by its antecetlent ce. 


Ijeqvsl, in all its modifications, may be used in 
reference to persons and things : — 

lAiquel ? which one ? Duciucl ? of which oi%e f 

Leiiuel voyez-vouK ? Which one do you see ? 

C’est une de ses sceurs, mais It U one of hi,^ sisters, but I do 
je no Bais pas laquelle. not know which. 

Void deux romans, choisis Here are two novels, clwose which 
lequel tu vondras. you please. 


II ne salt quoi dire, He does not know what to say. 
Quoi, when absolute, means what thing? and 
is used mostly in interrogative and doubtful 
sentences : — 

II y a dang cette affaire je ne There is in that affair I know 
saiB quoi, que je n’eutends not what, which I do not 
})a8. L’Acadi^mie. understand. 

II y avalt je ne sais quoi dans There was I know not what in 
868 yeux pergants, qui me hU piercing eyes, which in- 
fkUalt peur. FAnelon. spired me with fear. 

Dont, of whom, of which, whose, is used for both 
genders and numbers, for persons and for things. 
It is always employed relatively, and, therefore, 
always refers to an antecedent : — 

Un plaiair dont on est asBur^ A pleasure of which we are sure 
de Be repentir ne pent jamais to repent can never beapeace- 
6tre tranqullle. ful one. 

Mmk. de la ValliIire. 

II ftiUt plaindre le sort du We must pity the fate of that 
prinoe infortune, dont le unfortunate prince, whose 
cceur endurci aa jamais hardened heart has never for- 
jmrdonne. Chenier. given. 

Dont is used instead of de qui, of whom ; par 
lequel, through which ; duquel, of which ; de quoi, 
of what, etc., and may be separated from its 
antecedent : — 

Ln dame 4 qui vous parllez, et The lady to whom you were 
dont vons avez vu le marl speaking, and whose htuband 
hier . . . you saw yesterday . . . 


Em, of 1dm, of her, of it, of them. This pronoun 
is of both genders and numbers. It is often used 
for the English words some, any, when employed 
absolutely, or even when understood, as indirect 
object in relation to things, and sometimes, but not 
often, in relation to persons, instead of the personal 
pronouns de lui, Selle, dfeux, belles. This pronoun 
must be placed before the verb when the latter is 
followed by a numeral adjective, an adverb of 
quantity, or a noun of quantity, whenever those 
words are not followed by a noun. 


A-t-il de I'argont Bur lui? 

Oui, il en a. 

II n’en a pas. 

Avoz-vous des amis? Oui, 
fen ai. 

VouB en parlez, you speak of it. 

La fortune a son prlx ; rim- 
prudent en abuse, 

L’nypocrite eri m4dit, et 
ThonnSte homme en use. 

Delillb. 

Les limiteR des sciences sont 
comrae Thorizoa; plus on 
en approche, plus elles 
reculent. Mme. Neokbr. 

La vie est un dApdt oonfl4 par 
le del ; 

Oser en disposer, e'est 4tre 
criminel. Orbssbt. 

II a deux fr^res, mol J‘gii ai 
trois. 


Has he any money about Mm ? 

Yea, he has some. 

He has none. 

Have yon friends ? Yes, I have. 

3*en ai, 7 have some. 

Fortune has its worth ; the im- 
prudent abuse U, the hypocrite 
speaks evil of it, and the 
worthy man uses it. 

The Umits qf science are like 
the horizon ; the more we 
approach (them), the more 
they recede. 

Lih is a trust confided by 
heaven; to dart to dispose 
of it is a crime. 

He has two brothers, I have 
^ree. 
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11 a de Targent, iiiais il n'en 
a pas beaucoup. 

Gombien de boutetUea de via 
vouleZ'Vous ? 

J’eu veux une douzaine. 


Hb has money, but he has not 
mvAih. 

How many bottles of wine will 
you have? 

I want a dozen. 


y, to him, to her^ to it, to them, thereto, etc. This 
relative i^ronoun, of both genders and numbers, is 
used instead of a lui, a elle, en lui, etc., in reference 
to things, sometimes but rarely in reference to per- 
sons, and also adverbially in the sense of there. 


J’y ponse, 1 think of it. 

J'ai connu le inalheur, et j’y 
sais cumpatir. Gui chard. 

N’l/ songeoiiH plus, cher Pau- 
lin ; plus j’y pense, 

Plus le sens chanc-eler ma 
cnielle Constance. 

Racinb. 

Voua avez pen de biena ; j(»l- 
gnez-y ma fortune. Dohat. 

Bn quebiuc i)ay8 que j’aie et4, 
j’?/ ai v6cu comme ni j’eusse 
dU y passer ma vie. 

Montesquieu, 

Je connais cet hoiiime, je ne 
m’y fle pas. 


J'y donne ines soins, I devote 
my care to it. 

I have known miafortune, and 
I can sympathise with it. 

Let us think no more of this, 
dear Paulin; the longer I 
think of it, the mote I Jeel 
my cruel constancy waver. 

Yon have but little ]>ro}n‘rty ; 
join my fortune to it. 

In whatever country I hare 
been, I lived (thfre) as if I 
was to spend my life in it. 

I know that man, I do not 
trust him. 

may be used to avoid 


The pronouns eri and y * 
the repetition of a7iy personal pronoun : — 


.le parle souvent de toi, mais I often speak, and still more 
Xy ])eii8C encore plus. often think, of you. 

Elle ne pense gu^re i mol, et She thinlcs and stmks but rarely 
elle en parle raremeut. of me. 


Chaevm, everyone, each one. When this pronoun 
is absolute, and means cr&ryone, everybody, it is 
invariable : — 

Le sens oomimin n’est pas Common sense is no common 
chose commune, thing, though everyone be- 

Chacun pourtant, croit en lieves lie has enough qf it. 
avoir assez. Valainoourt. 

Chacun eat prosterne devant Everyone bows before the fortu- 
lug gens lieureux. nate. 

Destouohbs. 

When chacun is used relatively, it may take the 
form of the feminine : — 

Ckacune de nous (des fem- Everyone of us (women) thought 
11168)86 i)rt*tendaitsup6rleure herself sujierior in beauty to 

aux autres en bnaut(^.. the others. 

MoNTESQUiitJ. 

On (one, people, they) is only used as subject ; 
and though it always governs its verb in the 
third person singular, yet it conveys most generally 
the idea of plurality. It is commonly used in in- 
definite sentences : — 

On dit, people say, they say, it On parle, somebody speaks, etc. 
is said. 

On ^arde sans remords ce We (one, people) keep without 
qu on acquieit Bans crime. remorse that which we (one, 
Corneille, jieople) acquire v^Uhout crime. 

On relit tout Ra(?ine ; on We (people, they) read again 
choiait dans Voltaire. and again all Racine; we 

Delille. (etc.) select in Voltaire. 

On ne Hurmoute le vice qu’en We conquer vice only by aiu'J- 
le fuyant. F6 nelon. ing it. 


Ok, in which, through which, during which, etc. 
This pronoun is used in reference to place and 
time, and never applied to persons. It is common 
gender and number, and may be replaced by lequel, 
laquelle, etc., and a preposition : — 

La ville oil (or dans laqnellc) The town in which he lives. 
il demeure. 

Les ruea ou (nr par lea- The streets tlnongh which he 
quelles) il a txissed. 

Le jour ou (or jiendant lequel) The day on which I arrived. 
je 8uls arrive. 

Indefinite Pronouns. 

The indefinite pronouns indicate persons and 
things, without particularising them. They are : — 

autmi, others. Tun I’autre, one another. 

chacun, everyone I’un ot I'autre, both. 

on, one, people, they, rien, nothing, any ~ 

personne, no one, nobody. thing. 

quelqu’un, some, somebody, tel, such. 

quiconque, whoever. tout, everything, whole. 

Remarks on the Indefinite Pronouns. 
Autrui, others. This pronoun is applied only to 
persons. It has no change of form for gender or 
number, and is used generally after a preposition : — 

Lnionn^te homme est discret ; The gentleman is discreet ; he 
11 remarque les d^fauts d’- observes the defects of others, 

autrui, inais il n’en parle but never alludes to them. 

jamais. St. Evremond. 

Ne ibis point d autrui ce Do not unto others that which 
qne tu ne voudrais pas qu’on thou wouidest not like to be 
to fit. done unto thee. 

* The use ,of these two pronouns is subordinate to the 
preposition required by the verb ; en can only be used with 
verbs which require de, and y with verbs which require d. 


On, coming immediately after the words et, ou, 
si, que, and qui, may be preceded by the article T, 
used for euphony ; this should not be done, how- 
ever, when on precedes a word beginning with I 

Ce que Von conqoit blen, That which one understands 
s’exj>rime clairement. well is clearly expressed. 

Boileau. 

C’est d’un roi que Vow tient It is from a king that we derive 
cette maxime aiiguste, this august maxim, that one 

Que jamais on n est grand, is only great in proportion as 
qu’autant que I'on est juste. he is just. 

Boileau. 

Note.— may be used bqfore, but Tiever after, 
a verb. When on follows a verb ending with a 
vowel, t is inserted between them for the sake of 
euphony : — 

Vous croira-t-on ^ Will they believe you 9 

L’aiine-t-on ? Is he loved I 

The form which on assumed in old French was 
om or horn, and these are the links in the chain 
which separate it from the Latin homo, from which 
it is derived. 

Persmme, no one, nobody, as an indefinite pro- 
noun, is always masculine and singular, and may 
be used as subject or as object. Like all negative 
expressions, it requires ne before the verb : — 

Iln'estpersonnsquine cherche There is no one who does not 
d se i-endre heureux.— Cdi- seek to render himself ha/ppy, 

nese thought. 

Personne ne veut 4tre plaint No one wishes to be pitied on 
de S68 erxeurs. aooourU of his mistakes. 

VAUVENAROCraS. 

Je n’ai vu et n'ai enteudu 1 seen and hoard nobody, 
personne. 
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PertoTine also means myhody, in which case it 
does not admit of ne being placed* before the 
verb : — 

Persome ru-t-il vu ? Has anybody mn it f 

Although the pronoun jJcmfTme is masculine, yet 
the adjective or past participle referring to it may 
be used in the feminine when it relates distinctly 
to a feminine noun or pronoun ; — 

Personne plus hdle quo No one (no woman) wan more 

G16oj.)&tre. Julliek. beautijul than Cleopatra. 

Note. — The word personne^ used as a noun^ and 
meaning a particular person, is of the feminine 
gender. 

Quelqu'un., sonwbody, someone, a/nyone, anybody. 
used absolutely, is invariable : — 

Enviorqwcirytt’itnc’est a’avouer To envy anyone is confessing 
son inferiour. oneseif hU inferior. 

Mlle. de l’Espinasse. 

Quelf/u’nn n-t-il jamais dout.^ Has anyone ever had serious 
s^ricuHomoiit de rexistence doubts on the existence of 
de Diou ? God f 

Girault-Duvivier. 

Quelqu'm, used relatively, changes for gender 
and number. It has then the sense of some of, some 
one of a few : — 


Les vns nous suivaiont par Somefciiouedusovto/cii'^^ioeUy, 
curiosity, Its aatres juir in- others out (f interm. 
tertl. 

fj'un et T autre, les uns ei les attires, Tune et 
Vautre, les unes et les autres {both). This ex- 
pression may be used of persons and of things in 
the singulai* in reference to two persons or things, 
or in the plural, in the case of more than two. 
The preposition should be placed before Tun, and 
repeated before T autre : — 

Vun et Vautre sont honnetes. Both are honest. 

Votre fr^re bl&me les uns et les Your brother blames the ones 
autres. ami the others 

11 parlo inal des tines et des He speaks III of the ones and 
aatres. oj the others. 

Je lo lerai pour Vun et pour I will do it for both. 

Vautre. 

Note. — Lun et Veuire, etc., may be used ad- 
joctively : — 

LaCondaminp n pnrroiim r?t/i La Conrfnmine trureUed over 
U Vautre hpmi8plit'*ie. * both hemispheres, 

Bufkon. 

L’un et Vautre consul Kui- Both consuls followed his stan- 
vaiciit ses etendards. durds. 

CORSEILLE. 

A Vtine et Vautre epotiut*, il At both epochs a larqc number 
porit un tres gmiid noiiibro of cituons perished. 
de citoycus. 

Babtui-^lemv. 


ConnalHHCZ - vous (judqu'iine Do you know any one of those. 
de oes dames, guelques uns ladies, any of those gentlmenf 

decesmeaaieursV 

Girault-Duvivier. 

Prenez ipielquea unes de oes Take a few of these pears. 
polres. 

Quiconque, meaning wltoerer, whomever, though 
generally masculine, may be used in reference to 
feminine nouns or pronouns. It has no plural, and 
is only said of persons : — 


Rlen, nothiny. is masculine singular, requires ne 
before the verb, and may be used as subject and as 
object, liicn means also a/nything, in which case it 
does not admit of ne before the verb : — 

Rien n'est plus utile. Nothing is more useful. 

II n'a rien entciidu. i/e hiut heard nothing. 

Est-il rien de plus beau que Is there anything mo re beautiful 
la vortu ? ih an vi rt nef 

Je doute que rien lul reus- J doubt whether he will he sue- 
sisse. cessfiU in anything. 


Rien is derived from the Latin rem, and only 
gets its negative force from the nc used in con- 
junction with it. It is sometimes, however, found 
in a negative sense without Tie. 

Tel, telle, feminine, snoh, luany a person, many, 
is an indefinite pronoun in the following and in 
similar sentences : — 


Quicnnqw flatte Res moitres, 
les trahit. Massillon. 

Quiconque est capable de 
luentir, est indigne d’fiti'e 
ooinpte au nombre des 
homines. FiSnelon. 

Quiconque est soup^onneux, 
invite la traliison. 

Voltaire. 

Hesdemoiselles, quiconque de 
vous sortira sera punie. 


Whoever flatters his masters 
betrays them. 

Whoever is capable of falsehood 
is unworthy to he counted 
among the number of men. 

Whoever is suspicious, invites 
treachery. 


Tel donne k ploines mains, qui 
u’oblige jicrsoiino. 

Corneille. 

Tel brille au second rang, qui 
s’ecliiise au premier. 

Voltaire, 

Tel estpris qui croyait prendre. 

La Fontaine. 

Telle sans aucun attralt pour 
la retraite, se consacre au 
Seigneur par jiure flert6. 

Massillon. 

2’ete que Ton crolt d’inutiles 
amis, dans Ic besoin reiident 
de bona services. 

Bourbaui.t. 


Many a one may give bovntU 
fully without obliging any- 
one.. 

Many a person may shine in 
the second rank, who is 
eclip'ied in the first. 

Many are caught while attempt- 
ing to catch others. 

Many [a nun] for whom retreat 
has no attractions, consecrates 
herself to the Lord through 
mere pride. 

Many friends whom toe think 
useless render us, in our needy 
valuable services. 


Young ladies, whoever of you 
goes out shad, be punished, 

Run Vautre, one another, each othei\ This pro- 
noun has for feminine Vtme Vautre, and for plural 
lei uns les autres, les unes les autres : — 

Vous vous flattiez Vun Vautre. You used to flatter one another. 

Note. — The preposition used with this pronoun 
is placed between Vun and Vautre, and not as in 
English : — 

Elies se nuisent I’uno d Vautre. They do harm to each other. 

Run Vautre is used in the singular in reference 
to two persons, and in the plural in reference to 
more than two. 

Run . . . Va/utre, les um ... les amires, Tune 
. . . Vautre, les unes ... les autres, the one . . . 
the other ; the ones ... the others ; some : — 


Tel, in connection with Monsieur, Madame, etc. 
(as, Monsieur un tel, Madame u/nc telle, Mr., Mrs. 

• The noun is in the singular, becauso tlio wpnl Hmisphhre 
is understood after the 'vord Vun. This rule is observed 
by the best French authors. 
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Suah-a-oKe), is used substantively. Tel may be 
used adjectively in the sense of such 

un tel hoinme, such a man. 

de tels actes, such deeils. 

Touty ever^ondy everyiKinff, This word, employed 
absolutely, is invariable : — 

k la stiule vertu, sois sAr que Be assurpd thnt it i<t %nUh virtue 
tout prospferc. atom that everything prosjyers 

F. DE Neufciiatkatt. 

Tout nest pas Caumnrtin, Everyfone ia not Cavtnartln, 

Bignon, ni d’Aguesseau. Jiignon, or d'Aguesaeati. 

Boileau. 

Son grand g6nie einbrasRaiL Hia great genius embraced 
tout, Bobsuet. everything. 

Note. — I n the acc:eptation of everyone^ tout is 
getting obsolete. 


TRANSLATION FROM FRENCH. 

La Prose et Les Vers. 

Jlf. Jourdain.—Jl faut qne je vous fashc unc confidence, je 
Ruis anioureux d’une personne de grande qualitc, et je Houliai* 
terals que vous m’aidasslez u lui ^e.rire quolque chose dans nn 
I>etit billet que je veux laisser toinber a scs pieds. 

Le Aluitni de Philosophic. — F<)rt bien ! 

M. Jourdain.—Cela sera galunt, oui ? 

Le Maitre <lc Philuaophie.—^nns doute. Sont-ce des vers que 
vous lui voulez eerire? 

M. Jourdain. — Non, non, jioint de vers. 

Ja: Maitre de Philosophic. — Vous ue voulez que de la prose. 

M. Jourdain. — Non ; jc ne veu\ iii prose, ni vers. 

Le Maitre de Philosophic.— U faut lueii (pie ee soit I’un on 
I’autre. 

M. Jourdaia.— Pourquoi ? 

Le Mattre de Philoaophic.—Pav la raison, monsieur, qu’il n’y a, 
pour s’exprimer, que la pn)sc on les vers. 

M. Jourdain.— U u’y a que la prose ou les vers. 

Le Maitre de Philosophic.— ISloUt monsieur. Tout ee qui n’est 
])oint prose eat vers, et tout ee (jui n’est point vers est 
proHe. 

M. Jourdain. — Et eoinme Ton pai'le, qn’est ce done que 
eela? 

Le Mattre dc Philosoph ie. —i)c‘ la prose. 

M. Jourdain.— i^wol 1 Quand je di.s ; Nicole, apportez inoi 
ines imntoufles, et me donnez inon bonnet de nuit, cost de la 
prose ? 

Le Maitre de Philosophic.— 0\\\, jnonsieur. 

M. Jourdain.- -Par mafoi ! II y a ])Iu8 d<‘ quarante ana qne 
je dis de la prose sans que j’eii susse rieii ; et je vous suis le 
plus oblige du inoiide de m’avoir apjnis exila. Je voudrais 
done lui mettre dans un billet : “Belle marquise, vos beaux 
yeux me font niourir d’amour ; ” mais je voudrais que cela 
fftt mis d’une manifere galante, que cela ffit toume gcntiincnt. 

Jj€ Mattre de Philosophie. — Mettez que les fetix do ses yeux 
r^duisont votre coeur en cendre ; que vous souflioz nuit dt jour 
pour elle les violences d’un. . . . 

M. Jourdain. -Non, non, non ; je ne veux point tout cela. 
Je ne veux que ce que jc vous al dit : “ Belle manjuise, vos 
beauK yeux mo font mnurir d’amour.” 

Le Mattre de Philosophie. —l\ faut bien ctendre un peu la 
chose. 

M. Jourdain. — Non, vous dis-je. Je ne veux que ces seules 
IJQroles-li dans le billet, mais tournees h la mode, hien arran- 
gdes, comme 11 ftiut Je vous prie de me dire un peu, pour 
voir, les di verses manidres dont on les pent mettre. 

Le Maitre ie Philosophie.— On peut les mettre premidrement 
comme vous avez dlt : Belle marquise, vos beaux yeux me 


font niourir d'amour. On bien ; D'amour mourir me font, Ulle 
marquise, vos beaux yeux. Ou bien : Vos yexus beaux d'amour 
me font, belle marquise mourir. On bien: Mourir vos beaux 
yeux, belle marquise, d'amoxir me font. Ou bien : Me Jont vos 
beaux yeux, belle marguiaey d'amour mourir. 

M. Jourdain.— Maia, de toutes ces fagons-U, loquelle est la 
nieilloure? 

Le Maitre dc Ph ilosophie. - Celle quo vous avez dltc : Belle 
marquise, vos beaux yeux mo font mourir d’amour. 

M, JoiirdatJi. — Cepeudaiit je n ai jxjint dtudle, et j’ai fait tout 
cedn du premier coup. Je vous remercie do tout mon ceeur et 
jc vous prie de venir domain de bonne heurc. 

Lc Maitre de Philosophie.— 3 ei n’y manquerai pas. 

Acte II., SefcxE II., “Le Bovroeoir Gentilhommk.’' 


KEY TO TRANSLA’NON FROM FRENCH (p. 170). 

M. .Jourdain (to Nicole, the servant). Bo quiet, you tniper- 
tinent girl ; you always thrust yourself into the conversation. 
1 have wealth enough for my daughter. I only want honours, 
and I wish to make her a marchioness. 

Madame Jourdaia.— Marchioness ? 

M. Jourdain.— Yes, Marchioness. 

Madame Jonrdiun.—A\vLR\ God preserve me from It. 

M. Jourdain.— \t is a matter I have resolved upon. 

Madame Jourdain.— It is a matter to which 1 will never 
consent. Marriages with those grander than yourselves are 
always subject to lncf>nvenient worries. I do not wish my 
son-indaw to he able to rci)roach my daughter with her rela- 
tions, and that she should have children ashamed to call me 
their grandmamma. If it should hajipen that she should 
come and visit me in her giaiid lady’s carriage, and she should 
fail inadvertently to bow to someone of the neighbourhood, 
they would not fail to say a hundred foolish things directly. 
“D«) you sec,” one would say, “this maichioness who cute 
such a grand figure? It is the daughter of M. Jourdain, who 
was only too liappy, os a little girl, to jday at being a lady with 
us. 8he hasnotalwnys been so high in the world as she is now, 
and her two grandfathers sold cloth close fo the Porte-Salnt- 
Innoecnt. They have heaped tip money f<ir their children, 
which they pay for now very dear in the other world ; and one 
never becomes too rich to he honourable i^eople.” 1 do not 
want all that tittle-tattle, and I want a man. In one word, who 
is under un obligation to me for my daughter, and to whom I 
can say, “Sit down there, my son in-law, and dine with me." 

M. Jourdain.— Thom are, indeed, the sentiments of a small 
mind, to wish to remain always low down in the world. Don't 
answer mo again ; my daughter shall be a marchioness in 
spite of everyone, and if you put mo in a passion, I will 
make her a duchess. 

Act III., Scene XII., “Le Bouroeots Gbntilhomme." 


ALGEBRA. — IV. 

[Conti lined from p. 161. '' 

DIVISION. 

91. (1) A man divided iSx apples among 6 boys. 
How many did each receive ? 

Here, if 6 boys receive 48® apples, it is manifest 
that 1 boy will receive k 48® apples ; but of 
48® = 8® apples ; for 48® -i- G =: 8®. Whence 8® 
apples is the answer. 

(2) If 8 hats cost 24a shillings, what will 1 hat 
cost? 

Here, reasoning as before, 1 hat will cost ^ of 24a 
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shillings, bat 24a 4- 8 = 3a; therefore 3a shillings 
is the answer. 

The procesB followed in these esocm^les is called 
DIVISION. It consists in finding how many tinves 
one q'iusntity contains a/nother^ and is the reverse of 
multiplicsation. The quantity to be divided is 
called the dividend; the given factor, the divisor ; 
and that which is required, the quotient, 

92. Division, ther^ere, is finding a quotient 
which, multiplied into the divisor, will produce the 
dividend. As the product of the divisor and 
quotient is equal to the dividend, the quotient 
may be found by resolving the dividend into two 
such factors that one of them shall be the divisor. 
The other will, of course, be the quotient. 

Suppose, for instance, that dbd is to be divided 
by a. The factors a and hd will produce the 
dividend. The first of these, being a divisor, may 
be set aside as the one factor. The other factor is 
the quotient. 

93. When the divisor therefore is found as afcustor 
in the dividend, the division is performed hy cancel- 
ling this factor. 

Examples. — (1) Divide cx by c. Ans. x. 

(2) Divide dh by d, A ns. h. 

(3) Divide drx by dr. Ans, x, 

(4) Divide hmy by hni. Atis. y. 

(6) Divide dhxy by dy. Avs. hx. 

94. Proof. — Multiply the divisor and the quotient 
together, and the product will he equal to the divi- 
dend if the work is right. 

Thus ax - 7 - a gives the quotient x. Proof. Here 
X y. a gives the dividend ax. 

95. If a letter is repealed in the dividend, care 
must be taken that the factor which is rejected be 
only equal to the divisor. 

Examples.— (1) Divide aab by a. Ans. ah. 

(2) Divide hhx by h. Ans, hx. 

(3) Divide aadddx by ad. Ans. addx. 

(4) Divide aamipyy by aniy. Ans. amy. 

(5) Divide aaaxxxh by aaxx, Ans. axh, 

(6) Divide yyy by yy, Ans. y. 

In such instances jis the preceding, it is obvious 
that we are not to reject ci'ery letter in the dividend 
which is the same with one in the divisor. 

96. If the dividend consists of any factors whatever, 
expunging one of them is dividing by that factor. 

Examples.— (1) Divide a (h d) by a. Ans. 
h^d. 

(2) Divide a (h d) hy h d. Ans. a. 

(3) Divide {c-^d) by h-\-x. Am. c~\-d. 

(4) Divide 4- y) x — h) x hj d-^-h. Ans. 

Q + ?/) X. 

97. If there are numeral co-e^fficients prefixed to 
the letters, the co-efUcienis of the dividend must he 
divided by the co^efficients of the divisor. 


Examples.— (1) Divide 6ad by 2h. Ans. 8a. 

(2) Divide l^dxy by ^dx. Ans. Ay. 

(3) Divide 2bdhr by dh. Ans. 25r. 

(4) Divide I2xy by 3. Ans. Axy. 

(6) Divide ^^drx by 34. Ans. drx. 

(6) Divide 20hm by m, Ans. 20A. 

98. When a simple factor is multiplied into a 
compound one, the former enters into every term of 
the latter. [Art. 76.] Thus a into h A- d, is ah 
ad. Such a product is easily resolved again into 
its original factors. Thus ah A- a>dz=za x (J + 

Examples.— (1) Resolve ah + ax + ah into its 
factors. 

Here ah ac ah '=za x (h c h). Ans. 

(2) Resolve cH + vHx + into its factors. 
Ans. X (n dx tfi) or c‘^ {;n -\-dx 

(3) Resolve hd -b h^cd"^ -f hcH into its several 
factors. Ans. hd (1 -{- bed -b c^). 

(4) What are the factors of amh + amx -f amy T 
Ans. am (A -f a? -b y). 

(6) What are the factors of ^ad -f ^ah + \2am 
-b 4ay ? Ans. 4a (d -b 2h -f 3w + y). 

In these examples, if the whole quantity be 
divided by one of the factors, according to Art. 96, 
the quotient will be the other factor 

Divide (ah -b ad) by a. 

Here aJ + a<f -- a = J . Ans. 

Divide ah + ad by h d. 

Here (ah -b (h d)=:a. Ans. 

Hence, if the divisor is contained in et'ery term 
of a compound dividend, it must he cancelled in 
each. 

(6) Divide ah + ac by a. Ans. h-\-c. 

(7) Divide hdh -f hdy by h. Ans. dh -b dy. 

(8) Divide aah -b ay by a. Ans. ah -b y. 

(9) Divide drx -b dhx 4* dxy by dx. Ans. r -b 
A-by. 

(10) Divide (Sah 4 12ac by 3a. Ans. 2h + 4c. 

(11) Divide \0dry 4- 16</ by 2d. Ans. 5ry 4- 8. 

(12) Divide 12407 4 8 by 4. Ans. Mix -b 2. 

(13) Divide 36rfw -b 14^0? by Id. Ans. 5m 4-2o7. 

99. On the other hand, if a compound expression, 
containing any factor in every term, he divided hy 
the other quantities connected, hy their signs, the 
quotient will he that factor. [See Art. 98.] 

Examples.— (1) Divide ah -^acA-ah hy h ^ c 
-b h. Ans. a. 

(2) Divide amh 4- amx + amy by 4 4* a? 4- y. 
Ans. am. 

(3) Divide 4a4 -f 8ay by 4 + 2y. Ans. 4a. 

(4) Divide ahm 4- ahy hy m y. Ans. ah. 

100. In division, as well as in multiplication, the 
caution must be observed, not to confound terms 
mth factors. [See Art. 76.] 

Examples.— (1) Divide (ah + ac) by a. 

Here (ah 4- ac) ~ a=: 4 4 c by Ait. 
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(2) Divide {ab x ao) by a. 

Here (ab x ao) a:=zaabo -r a=:abc by Art. 95, 

(3) What is the quotient of (ab 4- ac) -i- (b + c)1 
Ans. a. 

(4) What is the quotient of ab x ac (b x c)! 
Am. aa. 

RULE POE SIGNS IN THE QUOTIENT. 

ICl. In division, the same rule is to be observed 
respecting the signs as in multiplication ; that is, 
if the divisor and dividend are both positive, or 
both negative, the quotient must be positive: if 
one is positive and the other negative, the quotient 
must be negative. [Art. 82.] 

This is manifest from the consideration that the 
product of the divisor and quotient must be the 
same as the dividend. 

For a X -\-b = -\- ab, then ah a; 

If —ax -^b — - ah, then — ah -^^h — — a; 

If + a X —b — — ah, then — ah h-=z-\-a; 

And if — X —h-=.-\-ab, then ah h-=z — a. 

Examples. —(I) Divide ahx by — a. Am. — hx. 

(2) Divide Ha — by — 2a. Ans. 6// — 4. 

(3) Divide Hax — Qa(/ by Za. Am. x — 2y. 

(4) Divide Q>am x dh by — 2a. Am. — ^mdh. 

102. If the letters of the divisor are not to be fnmd 
in the dividend, the division is expressed by writing 
the divisor wider the dividend in the form of a 
vulgar fraction. 

Note. — T his is a method of denoting division, 
rather than an actual performing of the operation. 
But the purposes of division may frequently be 
answered by these fractional expressions ; for as 
they are of the same nature with other vulgar 
fractions, they may be added, subtracted, multi- 
plied, or divided. 

Examples. — (1) Divide xy by a. 

Here, xy a-=.^ 

CL 

(2) Divide (d — x^hy—h. 

Si j* X — d 

Here, (d- x) - hz= ~-^- 

— h h 

And here it may be observed that if the signs of 
all the terms of a fraction be changed both in the 
numerator and denominator, its value will not be 

^ho A be bo 

altered ; for — - =-!-<?= — T’ 

—b -ho - 0 

- be 

b ‘ 

103. If some of the letters in the divisor are in 
each term of the dividend, the fractional expression 
may be rendered more simple by rejecting equal 
factors from the numerator and denominator. 

Example. — Divide db by ax. Ans. -. 

These r&luotions are made upon the principle 
that a given divisor is contained in a given divi- 


dend, just as many times as double the divisor is 

contained in double the dividend ; triple the divisor 

in triple the dividend, and so on. 

104. If the divisor is in some of the terms of the 

dividend, but not in all, those which contain the 

divisor may be divided as in Art. 93, and the others 

set down in the form of a fraction. 

Example.— -D ivide db d by a. 

Ty / -L . db 4" d ah d ^ . d 

Here (ab 4- d) a:=: = — f-- = ^4- 

^ a a a a 

Am. 


105. The quotient of any quantity divided by 

j. a 

itself or its equal is evidently wiity or 1. Thus - 


. X . ahe , . 

= 1, “ 1, -r- = 1, etc. 

X aha 


Exercise 7. 


Perform the following exercises in division : — 


1. dhx by dy. 

2. ahm — 3a// by ah. 

3. ab + bx by by 
4 2ain by 2jry. 

6 dxii + rx— hd by x. 
(). 2a4 + a</ + X by a. 
7. bm t 8v by — b. 

8 2my + dh by 2»i. 

9. 3ax by 3ax. 


10. 6a by 4a -f- 2a. 

11. a + 0 - 8/i by a - 8^ + A 

12. ax + X by X. 

18 Sbd — Sd by 8d. 

14. 4axy - 4a + Sad by 4a. 

16. 8^»6 -I- 8 - 6m by 8. 

16. 26a by 6a. 

17. 4x by 20x. 


DIVISION BY COMPOUND DIVISORS. 

106. If the dividend is greater than the divisor, 
the quotient must bo greater than a unit ; but if 
the dividend is less than the divisor, the quotient 
must be less than a unit. 

Example.— D ivide ac + be + ad bdhy a b. 

Here, arranging the quantities for division as we 
do in common arithmetic, we have — 

Divisor a-\-b)ac-^ho-\-ad-\-bd(c-\-d Quotient. 

aoAbc, the first subtrahend. 

* * ad-\-bd 

ad 4- hd, the second subtrahend. 

Here ao, the first term of the dividend, divided 
by a, the first term of the divisor [Art. 92], gives c 
for the first term of the quotient. Multiplying the 
whole divisor by this term, we have the product 
ao 4- be, which is to be subtracted from the two 
first terms of the dividend. The two remaining 
terms are then brought down, as in arithmetical 
division, and the first of these divided by the first 
term of the divisor, as before, gives d for the second 
term of the quotient. Then multiplying the whole 
divisor by d, we have the product ad 4* bd, which 
is to be subtracted from the remaining term of the 
dividend ; as no remainder is left, the division is 
complete. 

This operation suggests the following rule, which 
is founded on the principle that the product of the 
divisor into the several parts of the quotient is 
eoual to the dividend. [Art. 92.] 
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107. Rule. — Arra/nge tJie terins so that the letter 
whioh is in the first term of the divisor shall also be 
in the first term of the dividend. If this letter is 
repeated as a factor ^ either in the divisor or divi- 
dend, or in both, the terms should be arranged in 
the following order : put that term first which con- 
tains this letter the greatest number of times as a 
factor; then the term containing it the next greatest 
n/umber of times, and so on. 

Example. — Divide 2aab + hbb + 2ahb 4- by 
aa bb + db. 

If w© tnkeaa for the first term of the divisor, the 
other terms must be arranged according to the 
number of times a is repeated as a factor in each. 
Thus— 

divisor. Dividend. 

aa-\-ab-\-hb) aaa 4 - 2aah 4 2abh 4 hbb (^a-\-b Quotient. 
aaa-\‘ aab-^ abb 

aah-\‘ abb hbb 
aab-\- ahb-\-bbb 

In division, it is necessary that the strictest at- 
tention be paid to the rtoles for the signs in subtrac- 
tion, multiplication, and division. 

Exebcise 8. 

Perform the following exercises in division : — 

1 . XX — ^xy^yy-i-x-^y. 

2, aa — bb -T- a + b. 

8. bb + 2bc + cc 4- b 4 c. 

4. aaa 4 nsxx a + x. 

5. 2ax — 2aax — Saaxy + Qaaax + axy — xy-r2a — y. 

6. a + b — c — ox— baj+cx-^a + b— c. 

7. oc + be + ad + bd 4 X -5- a + b. 

8. ad — ah + bd — bh + y d - h. 

108. From the preceding principles and examples 
we derive the following 

GENBBAL BULE8 FOB DIVISION. 

(1) Division, in all cases, may be expressed by 
writing the divisor under the dividend in the form 
of a fraction. 

(2) When the divisor and dividend are both 
simple quantities, and have letters or factors com- 
mon to each ; divide the co-efficient of the divisor 
by that of the dividend, and cancel the factors in 
the dividend which are equal to those in the 
divisor. 

(3) When the divisor is a simple, and the divi- 
dend a compound quantity: divide each terra of 
the dividend by the divisor as before ; setting down 
those terms which cannot be divided in the form of 
a fraction. 

(4) If the divisor and dividend are both com- 
pound quantities, arrange the terms according to 
Art. 107. 

( 6 ) To obtain the first term in the quotient, 


divide the first term of the dividend by the first 
term of the divisor. Multiply the whole divisor by 
the term placed in the quotient ; subtract the pro- 
duct from the dividend; and to the remainder 
bring down as many of the following terms as shall 
be necessary to continue the operation. Divide 
again by the first term of the divisor, and proceed 
as before, till all the terms of the dividend are 
brought down. If the signs in the divisor and 
dividend are alike, the quotient will be ; if 
u/nlike, the quotient will be — 

Exebcise 9. 

1. Divide I2aby -f 6abx — ISbbwi 4 24b by 6b. 

2. Divide 16a — 1 2 -f Sy + 4 — 20adx -1- m by 4. 

8. Divide (a - 2h) x (Sm + y) x xby {a - 2h) x {Sm + y). 

4. Divide ahd — 4ad + Say — a by bd — 4d 4 — 1. 

5. Divide ax — ry + ad — ^my — 6 + a by — a. 

6. Divide amy -f- Smy — mxy -h am — dhy — dmy. 

7. Divide ard — Ga 4- 2r - bd 0 by 2ard. 

8. Divide Sax — 8 + 2xy 4- 4 — Shy by Aaxy. 

9. Divide ^Sahex — \2xyah 4 2iahxd — BSahgh by 4ab. 

10. Divide 2\aaby + 42cdxaa + liaua - ilbaaaab by 7aa. 

11. Divide 12abxyz — Shdahxy + 24xyahm by Sabxy, 

12. Divide Sax - SShx + 42 — 72Gr -f 30ax by Sx. 

13 Divide 40ab - 4 (x + ]/) + 72 4 12 (a 4 b) -i- 48(’ by - 4. 

14. Divide abx — cdx -f Sgx ■+ x by ab — cci 4 4 1. 

16. Divide 2ixyz — 3Uc<i — iSabrd by 12xyz — 18cd — 24abcd. 

16. Divide - ab - ad + ox (a 4 b) — 42nxy 4 ftb by - a. 

17. Divide Gavi — lOah + 20 — 12ed 4 17a by — 2am. 

18. Divide xyz + Sx + 2z - 1 + 2xyz(a + b) by Sxyz. 

19. Divide - Sac - 12bc - Gab - 10 - Saabbcc by - 6abc. 

20. Divide ISabyx 4 IGobx — 20bbcm + 24ab by 2b. 

21. Divide lOx - 24 + 8u + 43 - 20ax - a by ~ 4. 

22. Divide (x — y) x (3a 4 x) x b by (3 —y) x (3a 4 x). 

28. Divide 4ld x (4 - a) x (x y) by (4 -- a) x 41d. 

24. Divide - 40xy + 7abx — Sahmx by — 40y + 7ah — 3ahm, 

25. Divide 20 (ab + 1) - 60 (ab + !)-»- 50 (ab 4 1) by 5a. 

26. Divide 6ax + 2xy - Sab - by + Sac + cy + h by Sa y. 

27. Divide aab — 3aa 4 2ab -- 6a — 4b -I- 12 by b — 8. 

28. Divide bb + 3bc + 2cc by b -}- c. 

29. Divide Saaab — bbbb by 2ab — bb. 

30. Divide xxx — 3axx + Saax — aaa by x - a. 

31. Divide 2yyy - lOyy + 2Sy - IG by y - 8. 

.32. Divide xxaaxr — 1 by x — 1. 

38. Divide 4xxxx - 9xx-i-0x-8by2xx48x“-l. 

The preceding rule may be thus summed up : — 
Divide every part or term of the dividend by the 
whole divisor, and collect the results as in addition ; 
the sum will be the quotient. 

Exercise 10. 

1. Divide «b*c3 by abc, and xV l>y 

2. Divide x“ + ® and x“‘ " each by x". 

3. Divide a^x* — a*7fl + a^x^ by a4*. 

4. Divide 2a* - 8a*y — 6a*y* by So*. 

6. Divide 8a»b» - 10a<b* -I- 8a*b» by 8a»b* - 4a*b*. 

6. Divide x* - 13a*x® + 12a^ by «• Sax — 4a^. 

7. Divide x* — 9x*y2 + 12xy* - 4y* by x* — 8xy + 2y*. 

8. Divide x<-6x»4-6ap*-|-12x + 4byx“-8x-2. 

9. Divide x* + a» by x - a. 

10. Divide a* - b* -f 2bc — o4 by a + b - c, , 

11. Divide 81x« + 24x4 by 8a^ 4 2x. 

12. Divide x» + a* by 4 a4. 
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18. Divide lOy® - 28ay« + 4o*y® by 5y* - 4ay» + 

14., Divide 7®* - 2(toi + 60»» - 74x + 86 by ^ - 7. 

16. Divide 2x* — 3x^y + 2jB»y* + y* by a: — 4y. 

16. Divide by a?* + 2x + 1. 

17. Divide a?* by a?* - 2* + 1. 

18. Divide a:* - Sa? + 7 by aj* - 8a; + 2. 

19. Divide 6x* — Goa;® — 2tt»x — a* by a;* -oa; + a*. 

20. Divide x® — 8a?*y* + 8a;*v* — v« by x® — 8x*v + 3xy® - y*. 

21. Divide 8x« - 87x* + 35x» + 7a;* + 2 by x> + 8x» - 4ai - 2. 

22. Divide 9a*b + 9a*6c - 4ab3 + 46>c - 9u6c» — 96c® by 3a — 
26+ 3c. 

28. Divide a® + 3a*6 + 3a6* + 26® + 36*c + 36c* + c® by a + 
26 + c. 

24. Divide 4x5 — a® + 4x by 2x* + 3x + 2. 

25, Divide x - Ox® + 8x‘o by 1 - 2a + x*. 

GEBATfiST COMMON MEASURE. 

109. A oonmon measv/re of two or more quantities 
is a quantity which will divide or measure each of 
them without a remainder. [Art. 30.] Thus 2d is 
a common measure of \2d, Qd, etc. 

110. The greatest common measure of two or more 
quantities is the greatest quantity which will divide 
these quantities without a remainder. Thus ^d is 
the greatest common measure of 12^f and 18^?; and 
8 is the greatest common measure of IG, 24, 
and 32. 

111. To find the greatest common measure of two 
given quantities. 

llule, — Livide the greater of the given quantities 
hy the less, the divisor by the remainder, and every 
successive divisor by Its own remainder until nothmg 
remains ; the last divisor will be the greatest common 
measure. 

112. To find the greatest common measure of 
three or more quantities. 

Rule. — Find the greatest common meas^ire of any 
two of them ; then the greatest common measure of 
that one and amther of the quantities, and so on, till 
all the quantities have been employed in the opera- 
tion ; the last divisor is the greatest common mea- 
sure. 

The greatest common measure of two quantities 
is not altered by multiplying or dividing either of 
them by any quantity which is not a divisor of the 
other, and which contains no factor which is a 
divisor of the other. 

The common measure of ab and ac is a. If either 
be multiplied by d, the common measure of abd and 
ac, or ab and^wj^i, is still a. On the other hand, if 
ab and a 4 )d are the given quantities, the common 
measure is a ; and if acd be divided by d, the com- 
mon measure of ab and 04) is a. 

113. Hence, in finding the common measure by 
division, the divisor may often be rendered more 
simple by dividing it by some quantity which does 
not contain a divisor of the dividend. Or the divi- 
dend may be multiplied by a factor which does not 
contain a measure of the divisor. 


Example.— F ind the greatest common .measure 
of Ga* 4- 1 lax -f 3a?^ and G^^^ ^ _ 3^* 

Here, (kt-’+Ttw?— 3a;2)6fl^--t-ll^ra?+3»2( 1 

6/7-2+ 7/707— 3a?* 

4/70? +Ga^’ Remainder. 

Now dividing this remainder by 2a?, we have 2^7 
+ Sa? for the next divisor. 

Divisor. Dividend. Quotient. 

2/7 -1- 3a? ) 6/7* +• lax — 3a?^ ( 3/7 — a? 

6/7* + 9/70? 

— 241X — 3a?* 

~ 2/73? — 3a?* 

The first remainder was divided by 2a? because it 
is a common factor of both terms of that remainder, 
and it cannot form a factor of the common measure, 
not being a factor of every term in the proposed 
quantities. As the division of the preceding divisor 
by this simplified remainder leaves no remainder, 
therefore 2o; + 3a? is the common measure required. 

Exercise 11. 

1. Find the greatest common measure of x* — 6*x and x* + 
26x + 6*. 

2. Find the greatest (jommon measure of cx + x® and a*c + o*x. 

3. Find the greatest common mousure of 3x» - 24x - 9 and 
2x® - 16x - 6. 

4. Find the greatest common measure of a* - 6* and a* — 
6*a*. 

5. Find the greatest common measure of x* — 1 and xy + y. 

6. Find the greatest common measure of x® - n® and x* — a*. 

7. Find fclie greatest common measure of 0 * — a6 - 26* and 

- 8a6 + 2?>*. 

8. Find the greatest common measui'e of a* - x* and a® — a»x 
— ox* + X®. 

9. Find the greatest common measure of a® — a6* and a* + 
2a6+ 6*. 


KEY TO EXERCISES. 

Exercise 6, 

20. o® + 8o*b + 3ab* + 6®. 

21. X® + x*y - xy* - y*. 

22. 21lja6x + 21{Ja6y. 

23. Soxye + 86xyx + Zcxyz + 
Sdxyz. 


1. 15a*xy. 

2. v*\ 

3. v“ + ". 

4. x»o. 

6 x»». 

6. x7ys. 

7. ox^ - 8ax®y* + 8ax*y®. 

8. l-x + x»-x®-4x*. 

9. X* — 2a*x* + a*. 

10. 2vx — 4x* — 3t’2 + 6X2. 

11. 4a* + 6«6 - 12a - 186* + 8. 

12. 24a67nxy - 8a6x + Babhx. 

13. imOadha; - 240/ixy. 

14. 84a6d - 14Aff* + 14d + 

ABabdx — 8d*hx + 8dx. 
16. dadhy + 2dhy + d/i* - 4dh 
+ Bahxy + 2hxy + /i*x - 
4hz + 8ady* + dy* - 4dy 
+ 8axy» + xy» - 4xy. 

16. Gabhx - 46/i* + bdh + 6a6» 

- 466 + M+ Oahx - 46* 
+ dh + 6ax - 46 + d. 

17. 20^6* + 2a*o* + 26*0* -a* ~ 

6* 

18. X® - y* - ** + V* - ivh* + 

2y*2*. 

19. 16** - y*. • 


24. XXX - yyy. 

26. aaaaaa — 666666. 

26. ana + xxx. 

27. yyyy - aacui. 

28. 45aa- 806666. 

29. 12a*x + 12a^y + 12a6x + 

]2a6y. 

80. oaoa + iaaah + 60066 + 
4a666 + 6666. 

31. 4x“ - 8x« - 4x7 + 27«^ - 
18a?®. 

82. 36y« - 89y» + 8.7y» - 17y» 
- 8y. 

88. o® ~ 2a* + 2a* - 4o» + 60* 
+ 00-9. 

84. v^ — 7ar« + 21rt*v® - 86aM 
+ 85a'r® — 21a»v* + 7a®v 
-a7. 

86. X® - ax* + a*x® + 3a®x* - 
4o*x + 4a*. 

86. X* - 28x* - 18x+ 40. 

87. 1-1 - *» + X* -*® - *7. 
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PNEUMATICS. —I. 

THE BAROMETER. 

WEIGHT OF DRY AIR— ATMOSPHERIC PRESSURE— 
STANDARD PRESSURE— STANDARD BAROMETER 
—FORTIN’S— BAROMETRIC CORRECTIONS FOB 
TEMPERATURE, CAPILLARITY, FOR SEA-LEVEL 
AND INTENSITY OP GRAVITY. 

We are all familiar with the fact that there is an 
ocean of air surrounding the earth and extending 
upwards some 60 or 100 miles. The lower strata 
of air near the earth are compressed by the weight 
of all above them ; yet we live and move about 

without in- 
convenience 
at the bottom 
of this atmo- 
sphere, just as 
some hshes 
enjoy life at 
the bottom of 
deep seas, al- 
though there 
is a great 
weight of 
water above 
them. This air, whicli we breathe to sustain life, 
forces its way into our bodies and all porous sub- 
stances, and being an invisible fluid was for a long 
time supposed to be without weight. 

In 1650 Otto Guericke conclusively proved by 
the following experiment that the air has weight. 
A large glass globe, furnished with a stop-cock, is 
exhausted of all the air it contained and hung on 
one scale of a balance. Weights are placed in the 
scale-pan on the other arm in order to exactly 
counterbalance the empty globe. When equilib- 
rium is obtained, the stop-cock is opened, allowing 
air to rush into the globe, which is seen to descend, 
and additional weight must be added to the other 
scale-pan to restore equilibrium. This additional 
weight is clearly that of the air in the globe. In 
this way dry air at 0® Cent, is found to weigh about 
T293 gramme per litre, that is, 0*0807 pound per 
cubic foot. This will vary slightly from place to 
place owing to the variation in the downward pull 
or attraction of the earth on bodies. If the globe 
used in the above experiment be filled with the 
rarefied air found at the highest point reached in a 
balloon ascent, or if the air in the globe be heated 
and some of it all owe 1 to escape, the weight of the 
globef nl will be less than in the first instance, simply 
because the quantity of air contained in it is less. 

ATMOSPHERIC PRESSURE. 

A force must necessarily be distributed over 
some area, and the total force exerted divided by 



the area of surface, in other words, the elastic force 
exerted by a fluid on unit area is called the 
or sometimes preiBV/re-intenMty, Now, the preseme 
at any point of a fluid is the seme in all direct ions ; 
a/nd the pressure is the same at all places onthe same 
level in a fluid at rest as a whole. 

The pressure of the air at any place is usually 
measured by the height of the column of pure mer- 
cury it can support, and the instrument used for 
this purpose is called ^ 

clean glass tube 35 or 36 inches in length, 0*75 inch 
diameter of bore, and closed at one end. Fill this 
tube with perfectly pure mercury, and boil the 
mercury in the tube to expel all air-bubbles that 
may be found flattened into a thin film and plastered 
against the inner surface of the glass when the mer- 
cury is introduced. When the tube is perfectly 
filled with pure mercury, place the thumb over the 
open end so as to prevent any air entering while 
the tube is inverted, with its open end down, in a 
vessel containing mercury (Fig. 1). On removing 
the thumb, the mercury sinks about five or six 
inches in the tube when held upright, and the 


column of mercury stands about 30 
inches above the level of the free 
surface of mercury in the vessel. 

The mercury always stands at 
the same level, and will fill the 
tube when the latter is inclined 
down to this level, as shown in 
Fig. 1. This experiment is due 
to Torricelli, and the vacant 
space at the top of the tube 
above the mercury, which only 
contains a little mercury vapour, 
is called the Torricellian vacuum. 

Since the mercury in the tube 
remains at this height h, it is 
clear that the pressure of the 
atmosphere at the free external 
surface of the mercury in the 
vessel must be equal to that of 
the column of mercury supported. 

Take h to represent the differ- 
ence of level of the mercury in- 
side and outside the tube of 
sectional area a, and w the weight 
of a unit volume of mercury. 

Then ha is the volume of mer- 
cury in the tube above the free 
external surface, and the weight 
of this volume of mercury is 
wha. 

Hence this column of mercury 
exerts at the free surface level in 



the tube 


Fig. 2. 
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Pros8ure;=: ~ = left, 

wliioh must be the same as the pressure of the at- 

♦ mosphere o:i the external 
surface. Experiment shows 
that h is about 30 inches, 
and therefore we conclude 
that every surface exposed 
to the atmosphere sustains 
a total force equal to the 
weight of a column of mer- 
cury about 30 inches in 
height and having this sur- 
face for base. That is to 
say, the prasure of the at- 
mosphere is eqiial to that of 
a oohtmn of pure mercury 30 
inches in height at 0“ Cent. 

Now, if we take water in- 
stead of mercury, we know 
that the weight of mercury 
is 13*596 times that of 
water, bulk for bulk, and 
therefore the height of the 
water column supported by 
the atmosphere would be 
18*590 X 30 inches _ 34 feet, 

This is the greatest height 
to which water can be 
raised by a common pump. 
In fact, water will only rise 
in an empty tube to a height 
of about 33 feet by the sim- 
ple action of the atmo- 

F,g. 8. 

Further, given that one 
cubic foot of pure water weighs 62*4 lb., we can 
easily calculate the atmospheric pressure in pounds 
per square inch. In the first place, a water column 
34 feet high and 1 square foot in sectional area, 
suported by the atmosphere, contains 34 cubic feet 
of water which weighs 

84 X 62*4 = 2121*6 lb. 

Since this force is distributed uniformly over one 
square foot or 144 square inches, it follows that this 
column of water exerts a pressure of 

= 1^’' 8 lb. per square Inch. 

Again, we have seen above that one cubic foot of 
air near the surface, of the earth and at 0* Cent, 
weighs 0*0807 lb. 

That is to say, the ratio of the weight of water to 
that of air per cubic foot is 


In other words, air at the sea-level is about 773 
times lighter than water. Hence if the air were of 
the same density everywhere throughout the atmo- 
sphere as it ia near the surface of the earth, we 
could find the height H of this imaginary homo- 
geneous atmosphere. Tlie height of this uniform 
atmosphere would simply be 773 times that of the 
water column it supports, that is, 

778 X 34 = 20,282 feet, 

or about 5 miles. However, we know that the 
density of the air, instead of being uniform as here 
supposed, rapidly diminishes as we ascend, and the 
mercury column indicating the pressure actually 
fallh a^ut an inch for every 900 feet of vertic^ 
ascent above sea-level. Besides, air has the pro- 
perty of expanding in volume, according to Boyle’s 
law, as the pressure diminishes when the tempera- 
ture remains constant. Hence, as the pressure 
diminishes the volume increases, or the density 
D diminishes in the same proportion, and H is not 
affected thereby, because the pressure 
P = pH X D. 

and therefore 



where g is the intensity of gravity at the place. 

It follows that if we neglect variations in tem- 
perature of air and assume g or the downward 
pull of the earth to 
remain uniform, as the 
heights increase in 
arithmetical progres- 
sion, both the pressure 
and density decrease 
in geometrical progres- 
sion. 

Thus the air exerts 
less pressure, gradually 
becoming more rare- 
fied, and at a height of, 
say, 60 miles it would 
scarcely exert any 
pressure at all. How- 
ever, we observe shoot- 
ing stars and meteors 
made white-hot by fric- 
tion against the air 
about 100 miles above 
the earth’s surface, so 
that the atmosphere 
pervades space i 
yond this range. 

STAKDABD PBBSSUBE. 

The standard pressure of the atmosphere ooqi* 
monly taken as the average height of the barome^r 
is equal to that of 760 millimetres or 29*382 inches 
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of pure mercury at 0® Cent, at sea-level in north 
latitude 46®. The variation in the intensity of 
gravity makes the standard pressure at the level of' 
the sea in the latitude of London equal to the pres- 
sure exerted by a column of pure mercury 29*905 
inches in height at 0® Cent. 

If H, the height of the barometer, be 76 centi- 
metres at Greenwich, where y, the intensity of 
gravity, is 981*17, with the density of mercury 
13*596 at 0® Cent., the standard pressure P in dynes 
(units of force) per square centimetres, 

P=:crHD, 

becomes 

P = 081 17 X 76 X 18 *096 
= 1018800 dynes. 

At Paris, where g is 980 94, the same barometric 
height, 76 centimetres at 0° Cent., is equal to a 
pressure of 

980 94 X 76 X 13*696 
= 1013600 dynes per sqtuire centlm<»trc. 

To avoid all ambiguity on account of the varia- 
tion of gravity, some have proposed to take as 
standard pressure one million dynes, or a ir^ega-dyne 
per eq^tare centimetre. This standard is equivalent 
to 749*64 millimetres, or 29*614 inches, of mercury 
at 0® Cent., or about 14*6 lb. per square inch, at 
the sea-level at Greenwich. 

8TANDABD BABOMETER. 

The instrument which serves to measure the 
amount of the atmospheric pressure is called a 
harometer. 

The mercurial barometer in its simplest form 
consists of a straight clean glass tube closed at one 
end, and when filled with perfectly pure mercury, 
all traces of air or moisture being driven out by 
carefully boiling the mercury in the tube, the tube 
is inverted, with the open end in a cistern contain- 
ing pure mercury, also recently boiled. The tube 
must be about 0*6 inch internal diameter, and long 
enough to produce a good Torricellian vacuum as 
above described. 

ISMiiCi barometer is shown in Fig. 2. The glass 
tube is enclosed in a brass tubular frame for 
protection, the upper portion of which has two 
openings, one at the front and the other at the 
,back, so that the upper part of the mercurial 
column can be seen. At one side of this slit the 
scale of inches is marked on the brass tube, and oil 
the other the scale of centimetres, as in Fig. 4. 
A vernier divided for both scales is moved between 
them by means of a milled head working a rack and 
pinion. 

The cistern or reservoir of Fortin's barometet is 
of the peculiar construction seen in section, Fig. 8. 
The lower end of the tube is made narrow where it 
enters a lining of boxwood at the top of the cisterh, 


and is attached to the brass cover by a piece of 
chamois leather which prevents the escape of mer- 
cury, but is sufficiently porous to allow the air to 
pass freely through it and thus transmit the pres- 
sure of the atmosphere. 

The inner lining of the cistern is of boxwood, to 
which a bag of leather is fastened. The mercury 
in the cistern may be adjusted to the proper lev^ 
by means of a thumbscrew passing through the 
brass-work at the bottom. This level is indicated 
by a small ivory point, which should be brought 
just into contact with its image reflected in the 
mercury, and the ivory point touches the surface. 
This part of the cistern is made of glass so that the 
ivory point and mercury can be clearly seen. When 
the adjusting screw is turned until the top of the 
cistern and tube are filled with mercury, the instru- 
ment may be laid in any position or carried about 
without injury. 

A thermometer attached to the brass tube, as in 
Fig. 2, gives the temperature at the time of the ob- 
servation. 

The barometer should be fixed in some plade 
where it is not directly heated by a fire or by the 
sun shining upon it. The ring and bracket at the 
top allows the barometer to be suspended in the 
vertical position, in which it is clamped by the 
thfee screws through the ring at the bottom. The 
barometer should be fixed with its base about 
two or three feet above the ground, so as to have 
the scales and vernier at a convenient height for 
reading. 

In taking a reading, adjust the level of the mer- 
cury in the cistern, observe the temperature, and 
set the vernier. By means of the milled-head screw 
the vernier is moved until its lower edge is tangent 
to the convex surface of the top of the mercurial 
column. This will be seen by keeping the eye on 
a level with the lower edges of the vernier at the 
front and back and adjusting until the light is just 
cut off the top of the mercury column. 

The exact reading is then taken by the vernier. 
Fig. 4. Each small division on the inch scale is 
• 5 \yth, or *06 of an inch. Now, twenty-four of these 
scale divisions are equal to twenty-five divisions on 
this side of the vernier; therefore our vernier 
division is f^ths of a small division on the inch 
scale. That is to say, the difference between each 
vernier division and a small scale division is ^th 
of the latter, or 

of ^ on Inch = - 5 ^ X Vjy 

Hence the difference between two vernier divisions 
and two scale divisions is 2 x *002 = *004 inch, 
and so on. 
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NoWy in taking a readlngy first note the position 
of the zero point of the vernier on the inch scale. 
In Pig 4 it is between the first and second divi- 
sions above 30, so that we have 

Scale reading • • • 30*05 inches. 

Next we see the vernier division marked 3 or 
the 16th division coincides with a scale division. 
Thus 16 X *002 = 03 inch is the distance of the 
zero of vernier above the 30*06 inches on scale ; and 
therefore the reading of the barometer is 
30*06 + *03 = 80*08 inches. 

Again, on the metrical scale the large divisions 
are centimetres, and the small ones are millimetres. 
On this vernier 20 small divisions are equal to 19 
millimetres, so that one vernier division is 

Jths = *95 niilliinetre. 

That is each vernier division is *05 millimetre 
less than each scale division. Now, in reading 
the barometer height on this metilcal scale, first 
note that the zero of the vernier is above 763 
millimetres, but not quite up to 764 millimetres. 
Next, we observe that the 18th division of the ver- 
nier coincides exactly with a division on the scale. 
Thus 

18 X *05 = *90 millimetres 

is the distance that the zero point of the vernier is 
above 763 millimetres on the scale, and therefore 
the height of the mercurial column is 
763*9 millimetres. 

BAROMETRIC CORRECTIONS. 

The barometric height, observed as above, requires 
several corrections, so that the readings taken at 
different times may be compared with one another, 
as well as with the observed height of the baro- 
meter at other places. 

1. Correction for Temj)erature. 

Like most other substances, mercury expands 
when heated, so that a mercurial column of given 
height will exert less pressure hot than cold. In 
order to compare barometric heights at different 
temperatures, it is usual to reduce the observed 
height of the column in every case to the height of 
a column that would exert the same pressure at 
0® Cent. 

Let H be the observed height of the mercurial 
column at t** Cent., and the corrected height of 
mercury that would exert the same pressure at 
0® Cent. Now, the coefficient of cubical expan- 
«ion of mercury for 1® Cent, is 0*00018, so that the 
«ame quantity of mercury that occupies H divisions 
of the tuj>e at Cent., would occupy only 
H(l-0*00018<)at0'»Cent 

Moreover, we must bear in mind that the metal 


scale on which the divisions are marked ako ex* 
pands when heated. In this case the oorreotion 
must be made for the increase in length of the 
scale, the coefficient of linear expansion of brass 
for V Cent, being about *000019. Hence H divi- 
sions of true length at 0® Cent, are actually 
H (1 -I- *0000190 at <• Cent. 

This partly compensates for the increased volume 
of the mercury, and the height of the mercury 
column varies inversely as the density of the mer- 
cury. We have 

^ 1 

H(l -h *0000190 1 + *00018^ 

that is, 

Ho_ 1-f* OOOOlOf 

H “ 1 + *00018f 

which reduces to 

Ho = H 0 - “OOOIOIO 

= H - -OOOIOKH. 

In other words, we have to deduct the product 
*000161/11 from the observed height H of the mer- 
cury column at /“ Cent, to find the true height 
of the same quantity of mercury at 0® Cent, which 
would exert the same pressure. 

In English barometers the brass scale is of cor- 
rect length at 62° Fahr., so that H inches on the 
scale at /® Fahr. are 

H[l + *00001048 (« 02)]; 

and the correction to be subtracted from the height 
H of the mercurial column is 

® (•0c;-2*66). 

1000 

Tables of corrections are given with each instru- 
ment for ordinary temperatures and heights. 

Care must be taken before reading the barometer 
to note the temperature indicated by the thermo- 
meter attached to the brass casing of the instru- 
ment, because the heat from the body of the ob- 
server may change the observation, and due pre- 
caution must be taken in this respect when strict 
accuracy is desired. 

2. Correction for Capillarity, 

We observe that in liquids like mercury, which 
do not wet glass tubes, the upper surface of tlie 
column is convex, and the mercurial column does 
not rise to its proper height in narrow tubes on 
account of surface tension. This convex depres- 
sion of the mercury column is most marked 
when the mercury is rising in narrow tubes. 
With a tube three-quarters of an inch internal 
diameter the amount of depression is less tban 
•001 inch, but this error becomes much greater in 
narrower tubes, which should not, therefore, be 
used for delicate work. On this account it is 
necessaiy to tap the barometer gently near the top 
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of the column to enable the mercury to assume its 
proper shape and position. It is also important to 
have the mercury clean, so that the level of the 
mercury in the cistern may be accurately adjusted 
Just to touch the ivory pointer. 

Corrections for these errors are best made by 
comparing the readings with those of a carefully 
adjusted and preserved standard barometer at the 
Kew Observatory. At the same time index errors 
due to graduation of the scale can be detected. 

3. Correction for Sea-level <md Intensity of 
Gravity, 

As we have already seen, the strata of air near 
the earth’s surface are compressed by the ocean of 
air above them, so that the density of the air de- 
creases as the elevation above the sea-level increases. 
The difference of level of two places on a mountain 
may be determined from the difference of height in 
the barometric column. Further, to reduce the 
barometer observations at different elevations to 
the corresponding values at the sea-level for pur- 
poses of comparison, the difference of pressure due 
to the elevation of the places above the sea-level 
must be added to the observed heights of the 
barometer. 

Variations in the intensity of gravity must also 
be allowed for when comparing observations made 
in different latitudes. 


GERMAN. — XXII. 

[Continued from p. 193 .] 
jral^r, Slufnjartcn, etc . 
twa^r? “is it not true?” (lit,, not true?) 
answers to our phrases “isn’t it?” “wasn’t it?” 
“ don’t they ? ” etc., after an assertion, as : — (5« ifl 
faftrt IZBettet, nic^t ? it is cold weather, is it not ? 
6if feitpcn nicl^t you know him, do you not? 
Sometimes nlc^t precedes the assertion, as : — 
nja'^r ®ie finb mflie ? you are tired, are you not ? 

Slufwncten (compounded of the particle auf and 
signifies “to wait upon,” “to serve,” and 
gQverfas the dative : - martc 36nen auf, I wait upon 
you ; ®arf ic^ 3^nen mit riner ilafff aufiuartcn ? may 
I serve you with a cup of tea ? 3ci^ banfe 3l^n«n, some- 
times abbreviated to 3f^ tanfe, means in addition to 
our “ 1 thank you,” also “ No, I thank you,” accord- 
ing to the signification intended to be given. 3ci^ 
tin fp frti (lit,, I am so free), or 3c^ tlttf, is the usual 
equivalent to our “if you please.” 3cl^ maci^< i^m 
meiiie 9luftoartuttg, “ I wait upon him ” (lit., make my 
waiting upon him). ®art<n, when followed by the 
preposition auf, signifies “ to wait for,” as : — 3c^ watte 
««f \^n, I am waiting for him. 


®pQen, with an infinitive, may often be translated 
into English by the infinitive only, preceded by the 
preposition to, as \vt\f nlct;t, wa« tl^un fpH, I do 
not know what to do, 

jum Sfilovte, or 3u ©ptte fommen, signifies, 
literally, “ not to come to the word ” or “ to words ; ” 
that is, “ not to be able to speak.” 


Examples. 


3t;r -Serr SSatcr tfl fianf, nic^t 
wa^r ? 

3c^ war'tctf etnc (Srunte auf 
@tc, bann gin.] unb 
mac^tc tern ^remben mciiif 
9luf'n).trtung 

(Bx marbtp mic^ barauf auf'* 
merffam, bap bic 3cit por 
bet' war. 

wiiptc nid;t, wad er t^un 
fpfitc. 

ff)if niciflcn aOtonar'c^eii Inffcn 
t^rem SBiflen freien Saiif. 

iE)cr Silrm licp micll^ nic^t jum 
Sl^pvtc f cm men. 


Your father is sick, isn’t 
he? 

I waited an hour for 
yon ; then I went and 
waited upon (called 
upon) the stranger ? 

He reminded me (made 
me observant) that the 
tittle was past. 

Ho did not know what 
to do. 

Most monarchs allow 
their wills free scope. 

The noise did not permit 
me to be understood. 


Vocabulary. 

(Jntfcbul'bigung,/. Umfonfl', in vain, 
excuse, apo- vainly, 

logy. SSerge'bcn^, in vain, 

Jbcllner, 77?. waiter, vainly. 

bar-keeper. aSergnugt', cheer- 
it renting, /. ful, merry, 

coronation. delightful. 

Otbnen,to regu- Siberfa^'ren, to 
late, order. happen, be- 

ITalfe,/. cup, dish. fall. 

Exercise 132. 

Translate into English : — 

1. Wvtr cine fc^one ©tunbe, nicl^t wal^r, mein Sreunb? 

2. 3a, ba« war cl, unb nic^t fe balb Werbe tcl^ fie -pergeffen. 

3. wa^r, ber Sfiacl^bar War ebenfafl« auf bem Sefle? 

4. 3a, er war bort, unb fe^r rergnilgt. 6. S'licl^t wal^r, 

ifl fc^cn fel^r fbdt ? 6. Sllein, e« ifl nocl^ jientlic^ frill^. 7. 
Sliefit wo^r, e6 ifl nic^t 9lfie« wal^r, wert bie ficute fagen? 
8. S7ein, nic^t 2lfie« barf man 3^nen gtauben. 9, 3c^ 
fcT;on eine Stunbe auf i^n gewartet, unb immer tap t er nocl^ 
nic^t feben. 10. SBir warten auf ben aufwartenben Jteflner. 
11. SBenn ®ie e« ertauben, werbe icB 3^ne*i ^^ite Sfiac^lttag 
wfine aufwartung macl^en. 12. fDarf ic^ 3Bnen mit dtter 
fCaffe 3^ee cber Jtaffee aufwarten ? 13, 3cl^ botife flit 
«ber icB bin fp frei, cine $a|fc itaffee anjune^men^ 14. ©el 
bet Itronung ber beutfcl^ Jfaifer ju ^aei^cn worteten bie 
anwefenben $flrJUn auf. 15. ttmfpnfi Ipabc ielp t^n Ifttauf 


©efc^urtigung, /. 
accusation, 
imputation, 
©ier, n. boor, 
ale. 

^bi'fpla'be, /. 

chocolate. 
(5'benfaflA also, 
too, like- 
wise. 
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«ttfmctffam semat^; er ^gt nut fietnem Jtopfe. 16. l^et 
mac^te tU tatauf aufmerffam, ttie unb 

^ttt ®ott 9lUel in tet S6e(t gecttmet §a6e. 

Exbboisb 133. 

Translate into German 

1. Your friend whom we saw the day before 
yesterday is sick, is he not ? 2. It was an agree- 
able evening, was it not, my friend? 3. Yes, it 
was; and I shall never forget the pleasure we 
had. 4. Your brother was also there, was he not ? 
5. It is yet early, is it not ? 6. No, it is very late, 
and we must go. 7. I have waited already an 
hour for ray friend, but still he has not come. 
8. I am waiting for our servant. 9. Do not wait for 
him, I have just sent him out. 10. After I arrived 
in London, I went directly and waited upon my 
friend, for whom I had letters of recommendation. 

11. May I serve you with a cup of chocolate ? 

12. No, I thank you. 

Sc^mcijcn, fieib t^un, Eic 

Sc^merjen (to pain) is used like the corresponding 
English word, as * — 'I)er ^ebanfe fc^merjt mte^, the 
thought pains me ; T)ie SOBunK ic^mcrjt the wound 
pains him. 

(pain), joined with t^un (to do, to make), 
forms the phrase t^un, “to pain,” “to grieve” 
to make or cause pain), as : — nur 
that grieves me (it causes me pain); (Sr i^at tem 
StinU getl^an, he has hurt the child; JDie 
t^ut i^m the hand pains him ; Daa )tinb l^nt flc^ 
iue^ get^nn, the child has hurt itself. 

Seib tl^un {lit., to make, or cause pain) is employed 
to denote mental sufferings, sorrow, as (5« tl^ut t^m 
(fib, bap er c« get^an he is sorry that he has done 
it ; (5« t^ut nur Icib, i^n nicl^t gefe^cn ju l^abcn, I am sorry 
not to have seen Mm. 

ge^ien (to fail, to miss, to lack) is often used 
impersonally, as (5« i^m an 'JSerjlanb, ho was 
lacking in understanding. So, also, 2Ba« fel^tt tern 
liWanncy what ails the man? aDBa« 3^nen, what 
ails you ? or, what is the matter with you ? 

Examples. 

flel non iScbcu'tung Nothing important hap- 
ncr. pened. 

Gf f<<>mrrjt (anger unb Nothing pains longer and 
tiefer aU ba6 sSewupt'fein, more deeply than the 
feine 3ugenb in St^or'Jclten consciousness of hav- 
wrgeu'bet ju ^aben. ing spent one’s (his) 

youth in folly. 

®agett ®le mir, maf S^neu Tell me what ails you, 
unb )ba9 bie Ur'fat^ and what is the cause 

IX^rAntn til. of your tears, 

mir an (BebuTb', baS I lack patience to await 


(Sinbe meintr Seiten aB'^u* the end of my suffer* 
marten. ^ings. 

(Sin SoBfpruc^, ben kB mir A Culogium that I cannot 
lucBt ju'etgncn fann, t^ut appropriate pains me 
mir meBer, al^ cm verbien'* more than a merited 
ter SSenvetfl'. reproof. , 

SRir tBut bag fc^on tuaS That already pains me 
anbein nur letb t^ut. which . makes others 

only sorry. ^ 

VOOABULABY. 

2lb'n>ei(Ben, to de- SWelben, to avoid, Un'fiBuiiig, inno* 
viate. ^ shun, to abs- cent. 

2l'berma(g, again, tain from. iCerfen'nen, to mis- 
once more. 97ie'berfcBlagen, to take, to take 

©egeg'nen, to en- deject, dis- for another, 

counter, courage, dis- Sierflimmt', out of 
meet. hearten. humour, out of 

JDing, n a thing. 5pfab, m. path. tune. 

(Stnjct'bcn, to @agen, to say, 31o(f#(ifb, ». na- 
earn, to get, tell. tional song, 

obtain. @cBeiben, to part SBor'faUen, to hap- 

SeBI'geBcn, to go from another. pen, to come to 

wrong, to ©(Bmerjen (^See pass, 

miss the way. above.) aT'oi'flcBtig, carefuL 

©eictt'en, to cause ®cc'(enruBr/ SBabI,/. choice. 

to repent. /.tranquillity, Sufrie'benBeit, 

(SJorilcjljfcit, /. peace of mind. /. contented- 
wickedness. ^trcit, VI. con- ness. 

^inju'filgen, t o test, conten- 3u'fflgcn, to cause, 
add to, to tion. to inflict, 

join, adjoin. lugcnb,/. virtue. 

Excboibe 134. 

Translate into English : — 

1. (Si fcBmcrjt mt(B, fo oictr aWcnfcBen ungtflrf(i<B ju feBrf. 
2. !t)ie SBuntc fcBmerjt i^n mit iebcm Jlage mcBr. 3. (Si 
fcBmcrjt iu(Bt8 me^r, all von ficuten rtrfannt gu f«in, berm 
SieBe unb ^Ic^tung man ficB gem erwerBm mi^te. 4. (5l 
t^ut mir Icib, iB» befeitigt gu B^Ben 6. SkBciben unb QRciren 
tBut mcBr fagt cm attcl bcutfcBcl Colfliicb. 6. ®er itopf tBut 
mir mcB. 7. (5l tBut mil in bet ®fete »eB, iBm ni<Bt ^(frn 
gu fonnen. 8. SBal fcBtt ^ir, mein 9reunb, loarum fo traurigY 
9. (Si feB(t mir mcitcr nidB^^r uH tap icB ein menig uerfHmmt 
Bin. 10. ®tnb ®ie fiant^ 11. 3a, icB Bin bin mrnig un* 
moBT. 12. SBal fcBlt 3Bnen? 13. 3(B ^uBe JTopfwcB. 14. 
@te fmb rcicB unb angcfcBcn, unb bocB flnb ®if nlebcrgcfCBlagea 
— m'l fcBU 3Bnen? 15. (Si fcBtt mir rid, » SufrkbfnBctt 
unb iSeelenruBc." 16. tS(( mcine Sreunbe, bie berfii*'fNBcu 
Batten, ju fommen, toaren ba, nur (Sinet feBftc. 17. 9(ttc 
a)2enf(Bcn feBfen. 18. SDlcin iBruter ifi aBermatl feB( ^^pongeii ; 
flatt in mein •i&aul, t|l er in bal meiuci 9la(^Barl gefommea. 
19. <Seine SDorte gcreuten iB"* unb er berfprai^, biefelBen ak 
mieber fagen gu moflen. 20. 9UI biefel torfith tbot kt 
gu ^aufe. 
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Exebcisb 135. 

Translate into German : — 

1. It pains a father to hear of the wickedness of 
his son. 2. Nothing pains more than to be accused 
innocently. 3. It pains me that so many persons have 
been found killed by the last storm. 4. I am sorry 
that you did not find me at home. 5. The wound 
which the soldier received in the contest pains him. 
6. What ails you, my friend ? 7. Oh, nothing par- 
ticnlarly. 8. You look very ill, what is the matter 
with you ? 9. I am not well ; I have hurt myself. 
10. He has fallen out of the window, 11. This boy 
lacks understanding. 12. You have been offended 
by me ; 1 am sorry, for I esteem you much. 13. 
You dare not lack courage to encounter the contest 
with your enemy. 14. lack patience to await the 
result of this matter. 


(SUcn, to hasten. 

Cl'tfriict?, parent- 
al. 

(Sreig'iien, to 
happen, to 
occur. 

(Stffimt'mp, /. 
knowledge. 

Sort, away. 


home, 

native place, 
•^ungern, to hun- 
ger, starve, 
jtrijnen. to crown. 
/. in- 
telligence. 
*8elj'^anbfc<iu^, m, 
fur-glove. 


gurt'cilen,to hasten iP ^ o n t a fi c ' , 
away. fancy. 

foreign ^ofl'njagen, m . 
country, stage-coach, 
abroad. ^raffen, to gor- 

<5Jef<twin'fcig!ett, /. mandise. 
celerity, swift- ©(^melgen, to 
ness. revel, carouse. 


®tdrmifd^, stormy. 

Um'^angeit,tohang 
round, put on. 

Um^cr'irren, to 
wander about. 

llm'»crfen, to 
throw round, 
put on. 

SSerfAu'men, to 
miss, neglect, 
lose. 

S3ort^ei(, m, ad- 
vantage. 

9QBei(|)en, to give 
way, retire. 

why, 

wherefore. 


®eitbem, ETC. 

S)amit (therewith) is often to be rendered by “ in 
order to,” “ in order that,” “ so that,” etc., as : — 
mup eiteit, tamit luc^t ju fpAt an!ommc, I must hasten, 
in order not to arrive too late ; 3(^ wollte bitten, baf 
6ic bag bamit eg nid^t t^un mu$tc (®etlett), I 

would beg you to do that, in order that I might not 
be obliged to do it. 

®eltbem = “ since,” “ since then,” “ since the or 
that time,” as : — ®eitbcm fie in !t>eutfe^lanb war, fprit^t 
fU nidj^tg alg !£)eutfvt, since she was in Germany, she 
speaks nothing but German ; ®citbcm ifl er gldd li(f>, 
since then (or that time) he is happy. 

(Skfdfligfl, an adverb in the superlative degree, 
from the adjective gefdflig (pleasing, agreeable), 
answers to our phrase “ please,” “ if you please,” 
as: — SBoUen ®le mir gcfatllgH fagtn, trievut lll^r eg ifl? 
will you please to tell me what time it is ? ®cben @ie 
mir gefdfligfl meinen ^ut, please to give me my hat. 


Examples. 


STie !9)eutf(l|ien fbnnen erfl 
fiber fiiteratur' 'urt^eilen, 
feitbem' fie felbfl eine Si» 
tcratur' ^aben (®bt^e). 

Cfr ifl an'ge)ogen mil bem 
itteibe ber (Sierecb'tigfeit. 

Jter Onlel fe^te feinen '§ut 
attf unb ^Angte feinen 
SRastcI am. 

(Jr eilt l^eim mil far'genter 
®eele, bamit' et bie 8rifl 
nid^t wrfelle (®c(jitter). 


The Germans can only 
judge of literature 
from the time that 
(since) they themselves 
have a literature. 

He is clothed with the 
garment of justice. 

The uncle put on his 
hat and cloak (hung 
his cloak round). 

He hastens home with 
anxious soul in order 
that he may not miss 
the appointed time. 


Vocabulary. 

Ibfa^rt,/. depar- 9luf'fct<n, to put SBdfpid, n. ex- 
ture. on. ample. 


Exercise 13G. 

Translate into English : — 

1. ©citbcm id) l)ter nngefommen bin, flc(> fc^on QJlaiK^el 
creignet. 2. ®citbcm cr bicfe begangen fc(>eint ailer 
Stiebe von i^m gcmicbcn ju fcin. 3. (Seitbem cr fort ifl, ^abc 
ic(> feme red()t fro^e ®tunbe me^r. 4. @cit biefer 3clt ^ot man 
mebtg wieber bon i^m gc^bit. 5. <Seit metnem je^nten 3a^re 
^abe id) bag ellerftc^ie •^aug berlaffen. 6. @eit gefletn beftnbe 
ic(i micb inc(|t ganj wo^t. 7. (Seit bein Tobc feiner ©Item irvt 
ec o^nc •^cimat^ in ber 3rembe umber. 8. Seittcm er jirc 
©rfenntnip feiner felbfl gefommen tfl, ifl er ciii ganj anbercr 
Sllenfc^ gemorbeii. 9. ©r $ag fit^ m afler ©)ef(bwtnbigfeit an. 
10. 3n ber ©ile vergap cr feme ®tiefel an^ujieben, unb eilte in 
ben $antoffeln fort. 11. ®eine Jtleibcr waren gaiij birrcbnA^t, 
bepbatb mupte er fic^ anbcig onjicben. 12. ©r fejjte biefen 
SWorgen feinen ^ut nic^t auf, fonbern fcinc aJlufje. 13. ®er 
T)icner bAngtc feinen '^errn niebt, wte gewobnltcb^ ben fUlantet 
urn, fonbern er warf i^n ficb fcibcr urn. 14. ©ergeffen @ic 
nid^t, SD'lantel iimjubAiigen, eg ifl fe^r fait unb flurmifeb. 
15. <&An 9 eii ®ie mir gefAlligfl meinen Sltantel urn, unb fei^n 
@ic mir meinen ^ut auf, benn icb nidne bitfen ^el^» 

banbfibube angejegen. 1C. ©c flieg auf ben b^cbf^^’^ iSauut, 
bamit cr ben Jfbnig feben fbnne. 17. ©r war febt eilig, bamit 
er bie !2lbfabrt beg l^oflwageng niebt verfAumen mbebte. 18. ©r 
er^Ablte mir biefeg. bamit i<b mir etn ^cifpiet baran nebmen 
niodbtc. 19. T>er Stbuler entfcbulbigte fldb bamit, bap ec feinc 
3eit grbabt b^ttc, feine 2lufgot*e ju lernen. 20. Sn gropen 
©taaten mfiffen J&uiiberte tamit ©inet praffe unb 

fcbwelgc : 3ebntaufenbe weeben getrurft unb in ben Jlob gejagt, 
bamit ein gefrPnter Xb<^ ■’ter SBeifer feine augfflbre. 

Exercise 137. 

Translate into German ; — 

1. Will you please to give me a cup of coffee or 
tea? 2. Since yesterday I have not felt quite well. 
3. Since he quitted the home of his parents we have 
not heard anything of him. 4. Since the twelfth 
year of my age I have not visited my naUve land. 
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5. Sinoe he received the intelligence, he^ has had no 
peace. 6. In order that my friend may not come 
in vain, 1 shall stop at home. 7. I have not seen 
my friend sinoe he arrived from Geimany. 8. In- 
stead of putting on his boots, he went out in his 
slippers. 9. Tell your friend, if you please, he 
may visit us at any time. 10. Why does he not 
take advantage of his youth, in order to acquire 
the knowledge he wants ? 11. How have you been 
sinoe I saw you last ? 12. Finish your exercise, if 
you have not yet finished it ; then you will not bo 
punished by your master. 


<Sein iBruter ftcfite mic vcr, His brother r^resented 
baf c0 ff t. to me that it was wrong. 

VOOABULABY. 

9lii'ttf|fen,tomeet ' usher in, intro- bestow, give. 

with. duce, import. 

Befrle'ttgenb, sat- ni. result, possibility. 

isfactory. (Skliu'^eii, to sue- ^crbic'ten, to for- 

©efflnfiigfn, to ceed. bid. 

pacify, soften. n, law. ajor'fictlfn, to ro- 
Ci'gcnflnnlg, stub- SWit't^cilcn, t o present, intro- 
born, wilful. impart, com- duce, person* 

(Iftn'fu^ren, to municate, ate, 


8iet, ©cfe auf, iteiincn lenten. 

Sie6 (beloved, dear, agreeable) may, when applied 
to persons, be rendered (like gent with ^aben) 
“ dear,” as 3c|> ^cibe i^n fe^r lieb, he is very dear to 
me. Applied to things, heb with fein signifies “ to be 
agreeable,'^ “ to please, etc., as :~Dicfe« Heine ©cf^ienf 
ifl mir tieb, this little present pleases (is pleasing) me, 
or is dear to me ; (5« ifi mir lieb, tap ®tc bamit jufrieben 
finb, I am glad (it is pleasing) that you are satisfied 
with it. 

Bofe auf (lit., bad upon) and bofe iiber (bad over or 
toreards) signify “ ill-disposed ; ” the former being 
applied chiefly to persons, the latter to things, as : — 
9Bfirum ff nb <Sie bbfe auf i n ? why are you angry at 
him i* (Sr iff bbfc fiber mein fi a c ^ e n, he is angry at my 
laughing. 

Jtennen lernen (lit,, to learn to know) is a German 
idiomatic expression, which means “ to become 
acquainted with”: — SQBotlcn <Sie t^n fennen lenten? do 
you wish to become acquainted with him? 
l^obe i^n fcbni fennen geternt, I have already become 
acquainted with him. 


Examples. 


(Sd iff fe^r tieb, bai @te 
megen biefer ®a<^c nn^t 
bbfe auf i^n finb. 

Uber mag finb @ie fo bbfe ? 

l^abf ^errn St. ro'rigel 
3a^ fennen geternt'. 

SBrtIcn ®ie mic^ in biefe 
®efett'f(^aft ein'ffi^ren ? 

mift ®ie mcinen Sefann'- 
ten bor'fleUen. 

Sen mitt $ie mit meinen 
Sreunben befaimt' maeben. 

tOtein SBettir petite ben ifaifer 
nor. 


He is very glad that 
you ai-e not angry 
with him on account 
of this affair. 

At what are you so 
angry 7 

I have become acquaint- 
ed with Mr. K. (during) 
the past year. 

Will you introduce me 
to this company 7 

I will introduce you to 
my acquaintance. 

I will make you ac- 
quainted with my 
friends. 

My cousin personated 
the emperor. 


Exebcise 188. 

Translate into English : — 

1. (Si iff mir tieb, ba§ ic^ $ie antreffe; ic^ 

3bnen SBit^tigeg mitjutbeifen. (Si iff mir Iteb^ 6ie fo 
mobl ju feben. 3. Qi mArc mir Iteb, ®ie batb mirber ui 
fe^cn. 4. (^r iff bbfe fibir bag Betragen feineg 9le|fen. 
5. ®r ifi bbfe fiber bag 9lugbtcibcn fclneg 6. 6ie 

tfi bofc liber fic^ fctbfl. 7. !Dcr Srcuitb mar bbfe auf mie^, 
nber l^vibe ibn mieber befAnfttgl. 8. !Die 0)lutter iff bbfe 
auf ibr eigenjinnigeg Ittnb. 9. 3cb bin bbfe auf ibn, kveit er 
mtcb bctelblgt bat 10. Jtennen @ie ^errn 91.? 11. 3a, Ub 
babe tbn lebte SBoebe in bem •^aufe 3bvcr 9rau Xante fennen 
geternt. 12. 3cb terne ibn mit febem Xage mebr fennen. 18. 
fi)lan ternt 3ebermann cber fennen, a(g fi(^ fetbji. 14. SBo 
finb @ie mit biefem «&eTrn befannt gemorben? 15. SBir 
fennen ung bon 3ugenb auf, unb ternen ung mit febem Xage 
mebr fennen. 16. jfennen ®te ^rAutein tB. ? 17. 9tein, 
aber ic^ befannt ju merben. 18. JDiefei 

aWann mirb bureb feinc trefflicben SBcrfe batb befannt trerben. 
19. ^err 91. fietite micb biefer Bamitie bcr. 20. (St tvutte 
ber (Slefettfcbaft buicb feinen JBruber borgejiettt. 

Exebcise 139. 

Translate into German : — 

1. It would be very agreeable to mo if you could 
leave me to myself. 2. It was very satisfactory to 
me to see my brother well. 3. I am very glad to 
hear that your undertaking has succeeded. 4. He 
is angry at the conduct of his brother. 6. My 
brother introduced me to Mr. G. 6. Has your 
sister already become acquainted with my brother 7 
7. Yes, she became acquainted with him at the 
last concert. 8. Do you know why your brother 
is so angry 7 9. He is angry with me because I 

laughed at him. 10. The actor personated Henry 
IV. very well. 11. That government has introduced 
good laws. 12. This fashion has been introduced 
by the French. 13. The import of wine from 
France is very great. 

Xer 0cbfag, Slbgc^^n, (finfalfcit^ BTC. 
S)ev ®(btag (the blow, the stroke), commonly 
connected with rfibren, often denotes palsy,** 
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*♦ l^plexy ” as : — <5r i|l bem ®c^Iag lyru^it tvotken, 
he has been struck with the palsj ; (Srr ^atte einett 
Slnfatt t)om he had an apoplectic fit. 

= “to go away,” “to leave,” as:— 5)er 
3ug i|l dbjc^angett, the train has already left 
(started). (Si gel^t gut at = “ it sells well,” as : — 
SBein ge^t gut at, the wine sells well (goes oft 
well). 

(St Idft flclf nicl^tl atge^en = “ he lets nothing (ad- 
vantageous) go from him ; ” that is, “ he stints him- 
self in nothing.” 

3e noc^trm = “ever after,” or “according as,” 
as: — nac^bfm ict fiWut* ic^ @ie tcfucten, 

as (or according as) I have leisure I will visit 
you, etp. 

Giiifaflcn signifies literally “ to fall in ” or “ into ; ” 
hence, “ to fall down,” or “ to ruin,” “ to decay,” etc. 
With the dative, it signifies “to come into the 
mind,” “ to occur,” as : — ®g t(t mtr nie eingcfaflen, fo 
cttonl )u t^un, it never occurred to me to do such a 
thing. 

fern, or 3n fo fern = “in so far as,” “if,” “in 
case,” as :— 3c^ erlaute ti bit, in fo fern ti non mtr ah" 
^angt, I will permit it, so far as it depends upon me ; 
3n fo fern ti hit 3ctt erfatiBt, if (or in case) the time 
permit, etc. 

^litge^en, used intransitively, signifies “to begin,” 
as: — ^£)«r ©cttelblenfl in T)cutfc^fflnb gc'^t getno^nlicf; tc« 
SDlorgenf urn neun ll^r an, the church- service in 
Germany generally commences in the morning at 
nine o’clock. Used transitively, it signifies “to 
concern,” “to be of consequence,” as 2)a« gel^t 
.i^n an, that is his concern, or that concerns him; 
S5)a« gc^t mic^ nlci^t« an, that does not concern me 
(is of no consequence to me). 


EXilMPLES. 


5)er ®c^Iag rfl^rte i^n nuf 
ber llnfen @eitc. 

(St flanb ba mie nom Sc^tag 
getill^rt'. 

Sc ging brr $treit an ? 

®al geljn mlc^ beine 8frcuben 
an? ((Siot^e). 

IDal ^Bambffc^ijf gc^t urn nier 
h^r ab. 

itiefe ®aare ge^t gttt ab. 

iBiefcr iDlann (Apt fic$ nicl^ts 
abge^en. 

S)ic Unterre'bung ging rul^ig 
ab. 

3e nacl^bcm ble Unter^af'tung 
ifl, ifl auc^ tie Clrimmung. 


The palsy struck him on 
the left side. 

He stood there as if 
struck with the palsy. 

Where did the contest 
begin ? 

How do thy pleasures 
concern me ? 

The steamboat leaves 
at four o’clock. 

This ware sells well. 

This man does not stint 
himself. 

The conference passed 
off quietly. 

According as the enter- 
tainment is, so also is 
the humour. 


3n fo fern JDu Olecl^t As far as you are right, 
wtrfce JDlr nac^gebtn. I will yield to you. 


^bgang, m. sale, 
market (run). 

5lb'fii^len, to 
cool. 

<Debat'te, /. de- 
bate. 

(5tn'fa£lfn, to fall 
in, occur. 

SrfAl'tcn, to take 
cold, 

©daunt', dis- 
posed, hu- 
moured. 


VOCABULAEY. 
jfAmmern, to 
concern, 
trouble. 
€eib(tc^, toler- 
able, sup- 
portable. 

9^ap, wet. 
fRafc^, quick, 
swift. 

©c^nupfen, m . 
cold (in the 
head). 

@intt, m. mind, 
sense. 


®if^ung,/. session, 
sitting. 

Un'oerttAgtlc^. un- 
sociable, i n - 
tolerant. 

SBorflc^t, / pre- 
caution. 

3u'!ie^men, to in- 
crease. 

3ufam'menfa(len, to 
tumble, to fall 
together, to fall 
to ruin. 


Exercise 140. 

Translate into English : — 

1. QJlein ((cinet 93rufccr ^at ben <Sc^nupfeii ; cr ^at fid; auf 
bem @ife ffarf erfAltet. 2. 2Cer er^iftt iff unb ju rafcl^ 
abfu^lt, (ann flc^ (cic^t erfAlten. 3. 2Cir fcKcn un« niebt urn 
!t)inge fummern, meicbe un0 niebt^ angeben. 4. 3n fo n>eit 
micb tiefe ®acbe angebt, b'^^* n5tbigcn ©ebritte getban. 
6. S)icfc« gebt @ucb nicbt« an. 6. ©ei biefer ilunbe flanb tx 
n>ie com @cb(ag gcvubrt. 7. ^cn alten SWann bat bet @cb(og 
gerubU. 8. Ter fPiann ijl com ©cbfage gerubrt morben. 9. 
®ie com <Scblag geiubit fanf fie nieber. 10. Tiefe 29aare 
gebt gut ab. 11. 2Dann gebt ba« iiAibjlc Tampffibiff ab? 

12. 3cb febe tap ficb biefer fPiann ctivo« abgebcn (Apt. 

13. 3fi bie ®ibung rubig aSgcgangeii ? 14. 97ein, fie ifl niebt 
rubig nbqcgangcn— bie Tcbattc tear febr fliirmifeb. 15. TiefeS 
©ueb battc einen flarfen SIbgang. 16. Ter junge Jtaufiiiann 
erjAbfte mir, bap bei 2lbgang bcleutenb jugenommen babe. 17. 
3e naebbem c? mir in ben Sinn fommt, reife teb »cn bi« 

18. 3c naebbem er gdaunt ifl, (ann er ber Iciilicbfle, aber aueb 
ber umoertiAgficbllc SJiciifcb fein, 19. 3e naebbem er ti an- 
fAngt, mirb ber (5rfo(g fein. 20. 3n fo fern icb Tir nfibiieb 
fein fann, mid icb •^erjen rern tbun. 


Exercise 141. 

Translate into German : — 

1. My sister has a cold ; she took cold one Wet 
evening. 2. That case does not concern me, and 
therefore I shall not trouble myself about it. 3. 
Has the train already left ? 4. No, it has not left 
yet. 6. Has the train left for Oxford ? 6. Two 
trains have already left this morning for Oxford. 
7. Did the debate pass off quietly 7 8. No, it wae 
a very stormy one. 9. English goods sell well in 
every country. 10. This grammar has a great sale. 
11. According to your knowledge you will be re- 
warded. l;2. Since he has been struck with the 
palsy he has not been able to attend to his business. 



GSRMAN. 


13. He was atraok with the palsy during our visit 
to your house. 14. As far as it oonoems me, 1 shall 
take every precaution. 16. In spite of their poverty, 
these people stint themselves in nothing. 16. To 
mankind nothing is better than a good education. 
17. I do not know whether he will grant ray request. 


KEY TO EXERCISES. 

Ex. 126. ->1. The diligent scholar is loved and praised by the 
teacher. 2. Not only wolves and bears, but also birds, are shot 
by the huntsman. 8. The son was warned by the mother. 
4. The letter was brought by tlie letter-carrier. 6. The poor 
man’s horse has been bought by the Jew. 6. The songs of the 
Alps have been beautifully sung by the Swiss. 7. The book 
has been forgotten by the child. 8. The calf has been killed 
by the butcher. 9. The soldiers will be praised by their coin- 
mander-in-cliief. 10. The good will be rewarded by God. 11. 
The friend will Lave been assisted by the neighbour. 12. The 
poor girl will have been sacriflcod by the heathen priest. 13. 
Cttjsar was murdered with the co-operation of his friend Brutus. 

14. Tlie steepest rocks are climbed by the chamois-hunters. 

15. Tlie favourable moment is seized by the prudent man. 16. 

both sides. 18. Already many a valuable hour has been mis- 
siient {lit. unused). 19. The woik is tluished at last, and will 
appear in a few days. 20. At last it has been ascertained who 
is the thief. 

Ex. 127.-1. I)cv iuuvtc uon fcer SWutter gcmaint. 
2. iRom tuutbe ven 9iomutu« ije^runtet. 3. tcufte eon 
ten C^aniern eer(rannt. 4. Tiefes fiict teutte eon 'Oetvn 
comtonirt, unt eon ^evrn 01. gefungen 5. ®efcl^i(fte 8eute 
leerten getiebt iint gefuc^t; atet unn^iffente 8eute nerten 
getuoi^nlic^ efr.K^tet. G. aJlan eetna.t'tflffigt oft feine 5PfIic^tcn, 
intern man an feine JBcrgnflijuiigen tenft. 7. T)ie l^ciiigflen 
^flic^ten Tint oft eernacl;I(5|figt morten, intern n>ir tern JBer# 
gnilvjen ju fe^t ergeten leavcn. 8. !Dem Sieger tear ter ^ut 
mit iBlumen gefcl;mucft moiten. 9. Die Dapfcrflen tc« ‘§cerc6 
teerten telol^nt merten, fe luicl^tcm l!)rc T^aten anerfannt teerten. 
10. Deine ^c^meilct teirt eon intern fierier gelicbt unt getobt, 
n>eit fie fleiiig unt aufmcrffam i|l , aOcr tu mirjl eon tern 
teinlgen getatelt trerlen, tecil tu luc^r gern arbeitefi. 11. 
.Rati ifl befiraft leorten, mcil cr feine 8Iufgabe nic^t eoUentet 
^atte. 12. 2Bir murten eon unf.rm Sel^ret gclobt, ncil n?ir 
ffe.gig tearen. 13. Unfer 3tennt i|l bejlraft njorten, toeii er 
nac^lAfftg gemefen mar. 14. Dn l^afi tai 0}ergndgen gel^abt, 
ein'.ge Dage bei teinen 3reunten auf tern Saute juiubringen ; 
tu bifl eon i^nen ge(obt unt belo^nt morten, meii tetn Center 
tir ein eort^eil^aftel 3engni^ gegeben ^at. 16. ^ein JBruter 
teflrtc b:jfcr empfangen moitcn T«in. 

Ex. 128.— 1. It is said that a representation will be given by 
the actor. 2. The neighbour believes that the parents are de- 
ceived by the Ikq'. 8. The childran said that the stag was 
shot by the huntsman. 4. They fear that the people may be 
Utten by the dog. 6, They presume the friend has been de- 
ceived by his friend. 6. The father thought that the piece 
b|sd been played by the children. 7. He told me that the 
flowers in his garden had been plucked by the girls. 8. The 
old soldier ej^liued that his commander-in-chief would never 
be Ibrgotten by him. 9. The mother said that it would be dug 
t)y her in the garden thie afternoon. 10. I should like to know 
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whether he would have been honoured by you. 11. I thought 
the game would certainly have been won by him. 12. The 
oracle predicted that he would conquer. 18. He told me he 
was loved and esteemed by everybody. 14. He affirms that the 
riddle has been solved by him. IS. History mentions that 
Troy was demolished by the Hellenic princes. 16. He told 
him that he would be willing to do everything on his account. 

17. The frieud complained that he was visited so little by me. 

18. They say Hungary was subdued by bribery, not by force 
of arms. 19. My neighbour told me that this man’s exterior 
presented nothing remarkable, but his mind was adorned by a 
great many excellent qualities. 20 The aged Cato concluded 
every speech with the words : “ Besides, I am of opinion that 
Carthage should be demolished.” 21. It is supposed that the 
fort has been occupied by the enemy, but that the garrison 
will have been pardoned. 22. The youth said that much 
would yet be accomplished by him. 28. The afflicted father 
believes that his 8f)n may have been sliot by the infuriated 
enemy. 24. Tiie friend affirmed tliat the calamity had been 
brought on by the fault of her neighbour. 26. The poor man 
complained that he had been forcibly carried away. 

Ex. 129. — 1. (56 ttjurfce grfagt, biefe itinber mftrben cen 
Sebevmann geliebt merben. 2. Der Sel^ver gtauM, bie 91ufga6e 

It. 3. D 

fagte, (6 mOrbe moigrn non il^m in tern (i^artm gegrabtii merben. 
4. SBit mflnfc^en; baf cure Sreunte non euc^ griie6t unb geot^tet 
mevben. 5. Sir glauBtcn nic^t, bap mtr fc non unfern 8e^revn 
mflrben gelobt morben fein, unb bap mil fit in 9lflem mdrben 
jufrieben gefteUt ^aben. 6. (56 ifl unmogtic^, bap iSie bie 
0lac^ric^t nor un« fonnen er^olten ^aben, aufgenommen, fie 
mdre 3^nen burc^ ben Xclegrap^en mitgetl;eUt motben. 7. 
0Bie ifl c6 mbgltc^, bap bicfe6 Uuterne^men non 3^nen pAtte 
noflenbet merben fonnen? 8. 21; it jtneifein fe^r, bap »ii [t 
fur unfeie 9Ru^e belo’^nt tverben, unb tap bie xBerfprec^ungen 
fe evfuttt merben fonnen. 9. Sffiic mar e6 mogltc(>, bnp feiie* 
©olf fc^tccl^t regiert murbe, ba e6 cinen fo meifen unb giiten 
Sflvflen l^atte ? 10. Der avme ®cta»e flagtc baP ei gemaltfam 
fortgefr^lepUt miTben fei, unb im Uiermape feine6 ®c^merjc6 
rief er au« : „ O mAre ^ nie geboren 1 " 

Ex. 180.— 1. Do you not know what disease your niece died 
of? 2. As far as I have heard, she died of consumption. 3. 
Many have died of cholera this jear. 4. Do they not know 
who stole the silver spoons ? 5. No ; but they suspect one of 
the men-servants of the house. 6. At first they suspected an 
old waiting-woman. 7. He suspects me of having Intentionally 
offended him. 8. I really do not know upon whom to cast my 
suspicion, and upon what to supjiort It. 9. After I shall have 
dressed and breakfasted, I will visit him. 10. After he had 
dined he read the paper. 11. After he had bathed he took a 
walk. 12. He even came after ten o’clock in the evening to 
visit me. 18. After midnight we shall continue our Journey* 
14. There are people who after this life expect no other. 15. I 
rejoice more for his sake than for mine. 16. I undertook the 
journey on your account. 17, The father is sad on your ac. 
count. 18. You need not be ashamed on our account. 19. My 
brother had no longer any command over himself. 20. Have 
you seen Mr. N. or his lady? 21. I have not only seen, but 
also spoken to him. 22. A loyal soldier, prefers dying to be- 
coming a traitor. 

Ex. 131. — 1. €lnb mil genot^gt, auf unfern 3rcunb )u 
matten ? 2. 0lein, nic^t felnetmegen. 3. Differ SRenfe^ mlrb 
ftiiwt SreuhlljWt »«ien «tra6fcS«ut. 4. «rSmen «»« fl(» 
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unfert)ve9en 5. (DZeinet^vcgen mu^en t^un, koal 

wofUn. 6. CKetn fl^rubet fbarb tm neunje^nten 3a|rt 
fetnel tHItcrl an ter Sluflje^vung. 7. Stjfen @ie, roer 3^re 
gotbcnc U^r gcftc^len ^ot ? 8. 9lein, abet icl^ l^abe icnen 
^JDiann, tvelc^cr geDcvn in unfer •^aug fam, im QSerbac^te. 0. 
3ttcifl ^atte ic$ etnen iTunet ted ^aufel im )^erba(^te. 10. 
91ac^tem tc^ metne Uj^te SRetfe veUenbet (;atte, mtbmcte ic^ uuc^ 


bem ®tublum ter leivnten Sme^en. 11. 0lae^cm nHr ju 
SDitttag gcfpeijt fatten, ricten n)ir f))a^tctcn. 12. Stac^bem er 
gefrft^fludt f^ntU, 6<fu€i^te er fetnen ^(^wager 13. S)iefe 
^Dame braucl^ ac^t^e^n (Sr((en ^tuffeUn gu einem jfticibe. 
14. 3enet 3 Angling nmrbe Doctor. 15. 3encd Itntcme^men 
mac^te unfern 9lac^6ar )um retc^en SItanii. 16. (Sr fagtc 
mir, cr murce fetner felbft ivegen mit fcineni i^atci fprec^en. 


BOOK-KEEPING. — XIV. 

[Continued fiom p. 1S3.] 

THE LEDGER (continuetl), PROFIT AND LOSS ACCOUNT, AND BALANCE SHEET. 



Dr. BOUOHTON k BOUGHTON, London. Cr. (-SO) 


1880. 

To Bill (due A|>. 17). 1 


1 & 

8 

d. 

1 1880. 





8. 

d. 

Feb. 14 


811 

91) 

1 

15 

9 

1 Peb. 11 

By Tobacco • 

• 

92 

'16 

16 

9 

Mch.ll 

„ do. (May 14) 

311 

668 

16 

- 

1 Meh. 8 

„ do. 

- 

93 

6'>S 

15 

- 

May 11 

,, Discount - * 1 

230 

- 

2 

0 

j May 0 

,, do. 

• 

93 

r. 

8 

8 


„ Cash - 

230 

16 

1 

2 

1 










!i s 

11 

14 

1 

5 j 




i 

1 

I Ol59 

14 

6 


Dr. JOHN BRIGHTWELL, York. Cr (31) 



Dr. WALTER LOVE, DERBY. Cr. (32) 


1880. 



£ 

8, 

a. 

1889. 



£ 

8. 

d. 

Feb. 28 

To Tobacco 

172 

16 

18 

- 

Peb. 28 

By Bni (May 1) • 

811 

16 

18 

- 

.. 

„ Cash . - 

284 

80 

1C 

- 

Mch. 1 

..Cash - . 

286 

80 

10 

- 


• 


07 

14 

- 




•97 

• 

14 

- 



BOOK-KBEPING. 


Df. " JOHN ASHTON. BEDFORD. Or. (38) 


1880. 

Feb. 15 

Meh.27 

May 24 

To Tobaooo 

„ do. 

.. do. 

172 

178 

174 

£ 

84 

88 

81 

8. 

17 

9 

d. 

6 

2 

10 

1889. 

Feb. 18 

Mch.27 

Hay 28 

By Bill <21 Ap.) - 

„ do. (80 May) • 

„ do. (27 July) - 

811 

811 

£ ' 
84 

83 

81 

a. 

17 

9 

6. 

2 

10 

99 


6 1 

99 

7 

6 


Dr. 

LEONARD LENH; 

LM, CANTERBURY. 


Or. 

(34) 

1880. 



£ 

B, 

d. 

1889. 



£ 

8, 

d. 

Ap. 22 

To Tobacco 

173 

44 

11 

8 

Ap. 24 

By Disoount - 

235 

- 

7 

5 

Hay 28 

,1 do. 

174 

29 

- 

- 


„ Cash 

235 

44 

4 

8 

Jane 17 

„ do. . 

174 

24 

1^ 

- 

May 81 

„ Discount- 

286 

- 

4 

10 








„ Cash 

236 

28 

15 

2 







Jun 19 

„ Discount - 

236 

- 

4 

1 








„ Cash 

286 

24 

10 

11 




98 

6 

8 




08 

6 

8 


Dr. 


JAMES BALL, LUTON. 


Cr. 

(36) 

1380 



£ 

S. 

d 

1889. 



£ 

t. 

(/. 

Jan. 20 

To Goods on Cominisu. 

171 

22 

10 

- 

Jan 31 

By Discount - 

234 

1 

2 

a 

Feb 22 

If do. 

172 

21 

If) 

- 


„ Cash 

234 

21 

7 

0 

Jun. 24 

If do. 

174 

23 

r 

- 

Feb. 23 

,, Discount - 

2^4 

1 

1 

0 








„ Cash 

[ 284 

20 

13 

3 


yy 





Jun. 25 

,, Dispount - 

236 

1 

3 

*1 


y^ 






„ Cash 

236 

22 

1 



y 














07 

10 

- 




67 

10 

- 


Dr. ALFRED HAWKES, WORCESTER. Cr. (36) 


1889. 

Jan 81 

Feb. 27 

To Goods on ComuUsu 

o do. 

171 

172 

£ 

24 

84 

8. 

15 

d. 

1889. 

Jan. 31 

Feb. 27 

By Bill (May 8) - 

„ do. (May 80) • 

311 

811 

£ 

24 

84 

8. 

15 

a. 

58 

15 

- 

58 

15 

- 


Dr. 


DUMAS & FII 

.8, ANTWERP. 


Cr. 

(87) 

1880. 



£ 

8. 

d. 

1 1880. 


64 

£ 

8. 

d. 

Jon. 26 

To Goods on Cominisn. 

174 

63 


- 


By Balance - 


66 

12 

6 

.. 27 

„ Cash - 

286 

1 




y^ 






,f do. • 

236 

1 


- 


^y 






„ Oominlssioa 

63 

- 

12 

6 


y 








66 

12 




i 

66 

12 

6 

Mr 1 

• 

To Balance 


66 

12 

6 1 
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Dr. STEPHEN WHITE (LOAN ACCOUNT). Cr. (88) 


188». 

Peb. 5 

Meh.l2 

To Caali - 

„ Interest and Disot. 

234 

62 

£ 

250 

1 

8. 

5 

d. 

1889. 

Mch.l2 

By Cash 

235 

£ 

251 

8 

5 

d. 

261 

5 

- 

2 1 

5 

- 


Dr. 



PH(ENIX 

FIRE CO. 


Cr. 

(3!') 

1889, 



nr" 


d. 1 

1889. 




8. 

d. 

Ap. 25 

To Cash • 

235 

L" 

18 


Ap. 2b 

By Cash 

235 

10 

13 

4 


Dr. 


INTEREST Ah 

ID DISCOUNT. 


Cr. 

(4C) 

1889. 



£ 

8. 

d. 

1889 



£ 

8. 

d. 

Jan. 81 

To Sundries 

871 

38 

7 

6 

Jau. 31 

By Prall & Son - 

871 

10 

19 

7 

Feb. 28 

„ do. 

872 

1 

4 

8 

Mch.l2 

„ Stephou White - 

62 

1 

5 

- 

H M 

,, Rd. Larking 

372 

3 

7 

11 

May 31 

„ Sundries • 

63 

7 

17 

8 

Mch.ai 

,, Sundries 

62 


- 

1 

Juii. 30 

„ Bills Payable - 

63 

- 

12 

- 

Ap. 30 

,, do. 

()2 


10 

- 


„ Sundry Expenses 

03 

87 

10 

- 

May 81 

II do. 

63 

7 

12 

4 


„ Prolit & Loss • 

63 

81 

4 

4 

Juti 20 

„ Mortgage - 

63 

10 

- 

- 







80 

,, Sundries 

63 

1 

xo 

4 







II 

„ do. (To Cap. a/C8 ) 

63 

122 

- 

2 










189 

8 

7 




ISO 

i 

8 

7 


As previously pointed out, Discount allowed on 
the payment for goods before the usual period of 
credit has expired — Trade Discount as it may be 
called — is not wholly of the nature of Interest, nor 
is it of the nature of Discount charged on the dis- 


counting, under ordinary circumstances, of a bill of 
exchange, which is only interest under anothef 
name. A separate account for Trade Discount 
would, therefore, be perfectly justifiable. 


Dr. ^ COMMISSION. Cr. (41) 


1889. 



£ 

8. 

d 

1889. 



£ 

8. 

d. 

June 80 

To Profit and Lobs • 

68 

19 

11 

- 

Mch.31 

By Goods on ComuiiH 

62 

10 

6 








Juii. 27 

„ Duinas & Fils . 

63 

- 

12 

6 







„ 30 

„ Goods on Gommis. 

68 

8 

12 

6 

i 




19 

11 

- 

• 



1 

11 

- 


Dr. BAD DEBTS. Cr. (42) 


1889. 



£ 

$. 

d. 1 

1889. 


"'"I 

£ 


d. 

June 1 

To Geo. GreeUfell • 

68 

22 

- 

5 

Juu. 80 

By Profit and Loss 

68 ^ 

98 

s. 1 

5 






BOOK-KESPINa 




I>r. SUNDRY EXPENSES. » Cr. (48) 


, liihH 



£ 

8. 

d. 

1889 



£ 


d. 

Jan. 81 

To Petty Cash - 

871 

1 6 

2 

- 

Feb. 28 

By Sun^es - 

871 

- 

2 

4 

Feb. 28 

„ Cash - 

872 

6 

14 

6 

Jun. 80 

„ Profit anJ Loss 

68 

172 

4 

- 

»> •» 

,, Petty Cash - 

S72 

4 

18 

- 


/ 





Heh 81 

„ Cash • 

62 

12 

7 

6 


/ 






,, Pettj Cash - 

62 

« 

5 

- 


/ 





Ajf 30 

,, do. 

62 

4 

16 

- 


/ 



4 


May 81 

„ do 

68 

6 

10 

2 


/ 





Jnn. 30 

,, Cash - 

63 

25 

14 

4 


/ 





II 11 

,, Petty Cash - 

68 

4 

0 

10 


/ 





.. 

„ Sundries 

63 

07 

10 

- 


/ 








17*2 

f) 

4 




172 

1 

0 

4 


The mifioellaneons disbursements grouped in an rent, local rates, repairs, and annual reduction in 
account of Trade Charges or Sundry Expenses, like value of any leasehold property, form a separate 
tlie present, must depend largely on the kind of account. Insurances, again, to take a second in- 
business transacted. In those cases, for instance, stance, are of sufficient amount in some businesses 
where rent is one of the chief items of expenditure, to require an account specially for them. 


Dr. SALARIES Cr. r44) 


1880. 


1 

1 

£ 


a 

18S0 



£ 1 « 

(Z. 

Mch.31 

To Ca^h 

P2 

25 


- 

Jun 80 

By Profit and Loss 

68 

60 1 - 

- 

Jun 30 

„ do . 

03 ^ 

25 

- 

- 

. 



1 





50 

- 

- 




50 i - 

- 


IbSl). 
Jiili. 30 


Dr. 


PROFIT AND LOSS. 


Cr. (46) 




£ 

8. 

d. 

Interest & PiBCOunt — 





Onlny. (InchlK Tnt. ) 
oil Cap. and Pieiu.) ) 


81 

4 

4 

Working Expenses •— 





Salaries - 60 0 0 





Sundry Exa. 172 4*0 


222 

4 

- 

Bad Debts — 





Geo. Greenfell 


22 

- 

6 

Net Profits 

68 

825 

8 

9 

A.Stone(Cap )6S 14 11 

aWood „ 6616 0 


131 

0 

11 






• 

• ( 

466 

18 

8 





£ 

8 . 

d. 

Profits on Goods a/c8 : 





Drai)ery ] 
Goods j 

172 16 2 





Tea 

13 4 0 





Leather 1 
Goods j 

11 19 0 





Tobacco 
Goods J 

23 2 9 

! 





221 2 8* 

1 




Comniisn. 

10 11 0 


240 

13 

t 

Profits on Iiiveatmts. : 





Premises 

200 0 0 





Brlttah 1 

21%. S 

11 6 0 


211 

6 

- 

Miscellaneous Profits . 





Suspense 

- - 



- 

- 



68 

460 

18 

8 
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It will be observed that the items on the credit side of this account are the Liabilities of the business, and tliose on the debit 
side the Assets. The oi-diuary Balance Sheet is a mere repetition of the Balance account, except in so far as the Liabilities and 
.t\sset8 usually change places, the Liabilities being found on the left hand side, and the Assets on the right. 

Tlie Balance account is not usually entered "with details, as above, but is restricted to tlie posting of the bare total 
^€(1,042 Os. Od.) on both debit and credit sides. In its usual foriu, the Balance account in itself is of no practical value, and is, 
fli consequence, altogether omitted by some book-keepers. 


OEOMETRICAL PERSPECTIVE.— VII. 

[Continued from p. 109.] 

PROBLEMS XXXV-XXXIX. 

If these two problems upon the same slab, in the 
same position, and having the same dimensions, but 
viewed from different points, are well studied, with 
regard to that especial reason which suggested their 
introduction — viz,, the principle of finding vanishing 
points for inclined lines and planes, and the method 
of treating them according to the characters and 
proportions of the objects, and the view we have of 
them — they will help to make our future problems 
possessing more details easy to be understood. 

In proportion as the number of lines and angles 


increase, which compose the subject to be repre- 
sented in perspective, so there will follow a great 
amount of working lines, drawn in various direc- 
tions from the picture plane. Under these cir- 
cumstances it will frequently be necessary to VM 
more thorn (me line to represent the pp, in order to 
prevent the confusion which must occur when 
working all the details from one pp only. There- 
fore we are at liberty to use <my number of limee as 
picture planes— an advantage fully appreciated by 
every draughtsman when engaged in midcing highly 
finished drawings of very elaborate subjects. The 
kind of work to which these lessons are but an in- 
troduction, and which must fall to the lot of those 
who have studied perspective for some practical 
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puipose, will not be restricted to cubes, blocks of 
wood, and the simple objects we have selected for 
our practice, and to assist us in explaining the 
principles. We know the same rule for drawing a 
block in perspective is applied again in drawing a 
church or a palace ; but respecting the latter, that 
which increases the labour, and not unfrequently 
perplexes the student, is the increased amount ^ind 
the great variet)^ of details. We intend still to 
confine ourselves to simple examples, so long as we 
have any new rule to give or fresh principle to 
explain ; let these be weU learnt, then the applica- 
tion of them to more extensive and important sub- 
jects will be easy. We now, therefore, introduce 
the practice of addvtionaX picture planes, and that 
our explanations may, we trust, be clearer, we will 
simplify the process by proposing a pro- 
blem with reference to two slabs or blocks 
only, of the same size, and each in the 
same position with regard to the pp. By 
this time our pupils will be prepared with 
the fact, that if an object touches the pic- 
ture plane its real length is represented 
upon the picture / and as it retires from 
or beyond the picture, the space it occu- 
pies upon the PP diminishes. Turn to 
Fig.24, Vol. III., page 343, where the slabs 
of the pavement touching the pp are 
drawn to the size given by the scale ; also 
fe, the perpendicular edge of the cube in 
Fig. 33, Vol. III., page 346, is another 
example. After this remark, it will be 
seen that the object may be made to 
touch the pp in more than one place if it 
is placed at a distance from the pp, by means of 
one or more of its lines being produced to the pp 
as points of contact. Therefore, if wc have the 
option of placing a line representing the pp any- 
where in conjunction with one of these points of 
contact, besides our usual practice of putting it 
below the drawing, we have the advantage of dis- 
tributing the measurements, which might be 
crowded upon this one line, upon other lines simi- 
larly placed for the same purpose. Any further 
remarks wiH be made as we proceed with the 
method of drawing the following problem : — 
Fboblem XXXV. (Fig. 67 ). — Tfto slabs or rect^ 
angvdar blocks, each of the same dimensions, 6 feet 
Img, 4 feet broad, and 1 foot thick. One block is 
above the eye, the other below, resting on the grownd; 
in every other respect the conditions of each a/re the 
eme. Their long sides wre 40* with the PP ; their 
neamt angles Zfeet to the left of the eye, amd 2 feet 
wUhin the pp. Height <f the eye, 4 feet, amd dis^ 
tmee efneateet amgle to the eye, lO feet. The vertical 
space between the blocks is ^feet. 


Our motive for employing two blocks of the same 
dimensions and position, with the one exception 
named, is that we shall find it easier to explain ; 
and we hope our pupils will more clearly under- 
stand the use of the pp when placed above the eye, 
and by which we intend to show that the pro- 
portions of the object can with equal capability be 
arranged upon a line above the HL, as upon ono 
below it. By this use of two lines to represent the 
pp, the base of a column can be worked from the 
pp below, and the capital from the one above. The 
same may be observed -when representing windows, 
balconies, etc., in the upper storeys of a large build- 
ing. From PS on the hl draw the semicircle de' 
B DB*. (We liave stated the distance of sight in a 
way frequently done in some of the military ex- 


amination papers, for the purpose of drawing 
attention to it. It is said that the distance from 
the nearest angle to the eye is 10 feet, and that the 
object is 2 feet within or beyond the PP ; therefore 
the eye will be 8 feet from the pp, which length 
will be the radius for describing the semicircle 
through E.) The distance of the nearest angle of 
the object to the left of the eye will be at 6 / o the 
nearest point of the object to the pp, from which 
lines must be drawn to both vanishing points ; the 
perspective lengths ot od and es must be cut off 
bylines to their respective distance points in the 
way already explained in lesson V., Vol. IV., 
page 96. The line o d, which has been drawn to 
vpi, must be produced to the pp in h. The thick- 
ness of each block is 1 foot, that being added to 
the vertical space between them will be 8 feet; 
therefore the perpendicular line, or line of contact, 
must be 8 feet from htoi. Another pp through i 
must be drawn parallel to the HL. Kow, as the 
blocks in this case are the same in their dimensions 
and positions, the upper one could be very quickly 
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&nd conveniently drawn from the lower one, h^y 
raising perpendicular lines from the angles ; but we 
avoid this for a special reason : that is, we wish our 
pupils to go through the construction again, upon 



and from the upper pp, in the same way as they 
did from the lower ; afterwards, a repetition of the 
process, when, in a future case, the object above 
varies in size 
and form from 
the one below, 
the difficulties 
will not be so 
great. Proba- 
bly it will be 
advisable to re- 
capitulate some 
of the work, to 
prevent failure. 

Hake ah equal 
to the distance 
the object is to 
the left of the 
eye ; draw h PS ; 
make hf equal 
to the distance 
the nearest an- 
gle is within 
the picture ; 
and because the 
line from h 
vanishes at PS, 
therefore the 
line from /, to 
cut ofTthe point 
within, must be 
drawn to db', 
the distance 
point of B or PS, 
to determine 
the nearest part of the object e, (Some writers 
on Perspective call the .db the dps, meaning the 


distance of the point of eight. It makes no practical 
difference, because DE^ or DB® represents the space 
between the eye and the picture plane, that is, be- 
tween B and PS ; PS being on the picture plane, which 
is supposed to be in a perpendicular position ; the 
line below, marked pp, being its base.— Fig. 21, 
Vol. III., page 343.) Through o, directed from Dvrl. 
draw a line to r ; make rs equal to the length of 
the block ; draw from « back again to DVP’, which 
will cut the vanishing line from c to VP^ in m; cm 
will then be the perspective representation of the 
length of the block. Through c, directed from DVP®, 
draw a line to n; make n o equal to the width of the 
block, and rule from o back again to DVP® ; this will 
cut the line from c to VP'-* in will he the width 

of the block. We trust the remainder of the work, 
including the thickness of the block, will present no 
difficulties. 

We will make further use of this problem, by 
changing the proportions df the upper block to 4 
feet long and 2 feet wide; its plan being in the 
centre of the plan of the lower one. In this case 

a plan must be 
drawn both of 
the blocks and 
the pp, to show 
how the former 
are situated 
and connected 
with the latter, 
and from which 
we obtain the 
proportions and 
distances of the 
several parts 
from one an- 
other and from 
the pp. There- 
fore Fig. 68 is 
the first con- 
sideration ; it 
is a plan con- 
structed ac- 
cording to 
the particulars 
given in the 
question. Draw 
the pp. Any- 
where, say from 
a, draw the line 
at an angle 
of 40“ with the 
pp. Upon this 
last line find 
the point the nearest angle within the pp ; -draw 
d c perpendicularly with the pp ; place ps 3 fert to 
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the right of e d. Upon d m draw the plan of the 
lower block ; afterwards the plan of the npper onCi 
^hik; all its aides being one foot within the 
larger plan. In Fig. 69 we have represented only 
the upper block; the lower one will be simply a 
repetition of the one in Fig. 67, which our pupils 
must not omit repeat when drawing Fig. 69. 
We will now commence with the hl, and proceed 
upwards. The B, db, pp, and PS will be the same as 
in Fig. 67. The distance of the nearest angle a from 
the PP must be measured from h io c on the pp, 
and equal to PS o, taken from Fig. 68. The dis- 
tance c /, of the point a within, must be equal to 
f e (Fig. 68). Draw from a to vp^ and also the 
other way to the pp in w ; a line from m perpen- 
dicularly to pp will be tlie line of contact^ upon 
which to measure the thickness, m n, of the block. 
The length and breadth to be cut off on the lines 
which vanish to VP^ and VP^ must he taken from the 
plan, viz., e h for the length, and e k for the breadth, 
as shown in e h and o k (Fig. 69). It will be 
noticed that the difference of dimensions between 
the two blocks, and the greater distance of the 
lower block from the PP, causes a change of position 
for the line of contact, or rather, another line of 
contact must be introduced. The perpendicular 
from i is the line of contact for the lower block, 
while the one from m will be the line of contact for 
the upper ; proving that in all cases the first part 
of the construction to be considered is the position 
of the nearest point of the object, with regard to 
the eye and the pp ; leaving the rest to whatever 
may result from the work, according to the varied 
character of the subject, and the conditions given 
in the statement. 

Before we make any further application of the 
rule and process of the above problem, we will 
explain another important step connected with this 
part of our subject, and afterwards combine the 
two in an especial case. 

Our next consideration will be the way in which 
we can make use of a diagonal line for determining 
retiring distances and retiring proportions ; that is, 
the angle which the diagonal makes with the pp 
(we will suppose it to be the diagonal of a square). 
The diagonal is obtained by bisecting the angle 
formed by the vanishing lines from B to vp' and 
VP® ; its, VP and distance point dp found, and in all 
respects treated as are the vanishing lines of the 
retiring sides. 

Fboblbm XXXVI. (Fig. 60). — Two square slabs 

different dimensioned the smaXler of which is lying 
upon the other ; the plcms of their centres coincide ; 
the nearest angle of the lower one touches the pp. 
The side of the la/rger slab is 4*6 feet ; the smaUer, 
3 feet. Thiohness of each, 1 foot. Angle of eightt 
88 
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distance, and height of the eye, as in the last 
problem. 

A portion of the subject represented* by the plan 
A must be constructed, tl^ purpose of obtaining^ 
tl^e length of that pant of the diagonal line between 
a and b. As the angles of the object are right 
angles, therefore the angle formed by the vanishing 
lines from B to the hl will be a right angle. Bisedt 
by the line E o / Bo will then be the vanishing 
of the diagonal of the slabs, and o the*VP. Find its 
distance point by drawing from o the arc B DO. 
After the lower slab, mode, is drawn according to 
previous instructions, produce the perpendicular 
m c through v ; make m c and c v equal to the thick- 
ness of the slabs ; in other ’words, mark their 
heights on the line of contact from m. Draw the 
diagonals mo, c o, and v o; also the diagonal dc. 
Our object now is to determine the nearest angle of 
the upper slab. Upon the diagonal of the base, 
m 0 , we must cut off the distance of a b, in the plan 
A. Make m n equal to the line a h, and from n draw 
a line to do, cutting the retiring diagonal moixih ; 
m h will then be the perspective distance of a h. 
From h draw the perpendicular h sr ; this per- 
pendicular, cutting the diagonal from c, gives 
the nearest angle of the upper slab in s; a v 
being the measured thickness of the upper shib, 
therefore s r is the perspective thickness. The 
diagonal d e, cutting the retiring base of the 
upper slab from s each way, gives the perpen- 
dicular edges at I and k. The remaining retiring 
lines must be directed to their respective vanish- 
ing points. 

At the foot of the enunciations of several of the 
problems, we have proposed a scale of some definite 
number of feet to the inch. Beginners, no doubt, 
will have found this convenient in assisting them 
to determine the size of the drawing they may be 
about to make. We hope by this time they clearly 
understand that upon the scale depends not only 
the arrangement and proportions of the parts of the 
drawing throughout its construction, but also its 
requisite size upon the paper, to allow sufficient 
room to ensure a clear representation of all minor 
details. Therefore it matters little whether the 
scale is half an inch or one inch to the foot, so long 
as it is sufficiently large to admit of all that we 
wish to introduce. Most of the figures attached to 
our problems are upon a very small scale, for the 
purpose of economising space ; but we advise our 
pupils to make their drawings from these fignres 
on a larger scale. We have drawn Fig. 61 in the 
proportidn of 3 feet to an inch ; a scale of a foot to 
1 inch would be better for copying it. We will 
make use of Problem XXXVIl. and its Fig. 61 
to assist ns in explaining a ooimnon difficulty* 
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It will be seen that in the statement of the 
problem there ttre but tm measurements named ; 
all the rest are referred to the scale of 3 feet to the 
inch, from which the parts must be measured. The 
difficulty we allude to is — How are the proportions 
of the other parts to be obtained upon an increased 
scale ? First, the scale of 3 feet to the inch must 
be made, and also another and corresponding scale 
of 1 foot to the inch ; the parts of the Fig. 61 may 
be measured by the scale of 3 feet to the inch, and 
the tame figures applied to the 1 inch scale for the 
drawing in hand. If these simple directions for 
making a drawing upon increased proportions are 
exactly followed, it will save much time and space 
in giving the stated measurements of every part of 


merely refer to the leading lines and their positions, 
with whatever additional instruction may be neces- 
sary for this particular class of subjects : a h two 
feet to the right of the eye ; b c one foot within ; 
e o the retiring diagonal line, 0 its VP and do its 
distance point. Let the line of contact be drawn 
from e, the point of contact of the diagonal line, 
because all the heights of the parts of the pedestal 
must be measured upon it and drawn towards its 
VP ; that is, they are to be taken from the elevation, 
B, on the line, e n, where all the lines of the mould- 
ings are produced for this purpose, and then trans- 
ferred to the line of contact, e ?i, of the perspective 
view. It will be noticed that the horizontal pro- 
jections of the mouldings beyond each other are 



our subjects ; and as we have drawn them to a 
scale, the additional trouble of making a scale to 
work from will be but trifling. We propose 
now to apply the rules and conditions of Prob- 
lems XXXV. and XXXVI. The first relates 
to additional picture planes ; the second to 
the use of the diagonal in perspective represent- 
ation. 

Pboblem XXXVII. (Fig. 61).— the per- 
spectiee view of a pedestal, as shown in the pla/n a/nd 
etewation A <md b. The height of the eye to he at 
tm-thi/rds of the height of the pedestal. Nearest 
angUt 1 foot within the picture, a/nd 2 feet to the 
riylvt of the eye ; one side is inclined to the picture 
plane, at an angle of 35® ; other conditions at pleasure. 
Scale, Hfeet to an inch. 

As there is no necessity to explain all the process 
ci construction from the commencement, we will 


brought down to perpendicular lines of the plan, A ; 
these must be taken from the plan, commencing at 
the outer angle, d, along the diagonal line, and 
repeated upon the pp thus : — Draw a line from DO 
through w to the pp in d, make d m equal to dm 
of the plan, and rule from m back again to DO ; 
from where this line cuts the diagonal, draw a per- 
pendicular; this will give the near angle of the 
faces of the pedestal. Let this be considered as a 
rule, that all the various projections of mouldings, of 
whatever land, are brought down to the diagonal of 
the plan, and treated as we have shown by the 
construction from m. The upper pp must be 
drawn through n on the line of contact, and 
all the points of measurement that have to be 
made upon it, together with all the lines to be 
drawn from these points, must be psoduced and 
carried out precisely in the same way as wheh « 
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they are arranged upon and taken, from the pp of drawn in the usual way to the dyf, to determine 

the base. cd on the vanishing line. Find the half ^stanoe 

Our next consideration, which is also an im* point by the bisection explained above, mark it 
portant one, will be the use of half-distame poinU, J dvp, and draw from it a line through e\on; take 

It not unfrequently occurs that the lengths of the lialf the length of the given line to be represented, 

lines representing the object are so great that we and set it off from n to/, rule from/ to J DVP. It 

are tmable, from want of sufficient room on the will be seen that the two lines from and /pass 

paper, to mark them on the pp for the purpose of through the same points o and d to the J r /P, 
cutting them off their respective vanishing lines, which were originally found by the two lines fi*oin, 

guided by their true distance point. When such is a and b to the dvp. Suppose it were necessary to 

the case, we have recourse to thfe use of half-distanoc represent a line double, or of a greater length than 

ah; in this instance we will take double 
the length to show the advantage of this 
principle of construction. Make/m equal 
to/%, and rule from rti to the J dvp, it will 
cut the vanishing line in e; oe will then 
be the perspective length of a line equal 
to twice a h. Our pupils will see that it is 
impossible, from want of space, to double 
the length of J on the PP, and so carry a 
line from the extreme to the DVP; had 
there been sufficient room to mark the full 
length, X would have been the line to the 
DVP to determine the length of oe. As we 
points. Our pupils are aware how a distance point shall have occasion to avail ourselves of the 

is found for any given vanishing point. If the space distance point in some of our future questions, we 

on the HL between the vp and its dvp be bisected, advise our pupils to exercise themselves in this 

the middle point thus found mllhe the half -disftcmcc problem, employing various lengths of lines at 

point. To explain and illustrate the construction various angles. 

and application of this very useful principle in per- Pboblem XXXIX. (Fig. 63). — The interior vf a 
spective, we have employed only a single line. room in parallel perspective ; the retiring portion in 

Pboblbm XXXVIII. (Fig. 62).— On reference to vieiv is 16 feet long, 19 feet wide, and 12 feet high. 




the figure, it will be seen that ed is the perspective The dietanoe of the eye from the picture plane U 12 
view of a Ime at an angle of 85° with the pp, the feet, amdits height from the ground is ^ feet. Atthe 
real length of which is ab^ from which lines are further end osrefoldiTsg doers 10 feet high^ and i feet ^ 
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wide ; also a single door at the side, the height and 
width of which okre the same. The door A is at am 
amgle of 82^ with the connecting wall, the door b at 
am angle qf 8T, and g at am a/ngle of 40® with its 
wall, a/nd 5 feet from the farther comer of the 
room. 

In ibis case the PS will be the VP for the retiring 
walls : \ both sides ; the width of the room is marked 
oflf from to ft on the pp and ruled to the PS ; the 
height is ad and hf; the depth to be represented, 
viz., 16 feet, is set off from a to o, and a line from o 
to DB will out off the length of the room in the 
point n on the line from a to PS ; from this point n 
a perpendicular line is to be drawn to represent the 
corner of the room, to meet the lines from d and / 
to the P8; from this perpendicular draw lines across 
(that is, parallel with the hl) to meet the corre- 
sponding lines of the opposite retiring wall ; thus 
will be determined the further end upon which 
are fixed the folding doors A and B. How to find 
their vanishing points and cut off their widths, 
we trust it will not be necessary to repeat, but 
merely remark that VP^ is the VP for the door A, 
VP® for the door b, and vp^ for 0. To ascertain 
the vanishing point for the retiring thickness of a 
door, it will be found by drawing a line from B to 
the HL at a right angle with the line of its VP ; 
for example, VP^ is the VP for the retiring thickness 
of the door A. 

With regard to drawing the true position of the 
door at the side, there may be a difficulty not yet 
explained. Here is a case, which frequently occurs, 
of a line or plane at an angle or inclination with 
something else tha/n the picture plane. In the case 
before us, a door is stated to be at a given angle 
with its wall, whilst at the same time the wall is at 
a right a/ngle with the pp. The difficulty is how to 
find the VP for the door. The proposition states 
that it is at an angle of 40® with its own wall. The 
difficulty will not be great if we know the angle to 
the PP of the intermediate plane to which the given 
object is inclined ; because, if the wall D {see Fig. 
64) upon which the door svVings is at a right angle 
with the wall P, and c, the door, is at an angle of 
40® with D, therefore o will be at an angle of 60° 
with p ; but p is parallel with the pp, therefore the 
door c will be at an angle of 60° with the pp. Con- 
sequently, we shall find the VP of the door (Fig. 
68) by drawing a line from B at 50° with the pp, 
producing VP*. To find its distance from the 
comer of the room at n, mark the point e 5 feet 
firom c, rule from e to db, and where this line 
cuts the line from a to PS will be found the 
position of that side of the doorway upon which 
the door swings: the heights of the doors are 
set off from s. 


ENGLISH.~XXII. 

[Conilnued from p. 164.] 

PREFIXES {continued) . 

Oh; of Latin origin (as a preposition, on aoeoftm 
of), has the general meaning of towards, and hence 
at, near, and varies with the word with which it is 
connected, the meaning of which it sometimes 
merely strengthens. In oh^ectf (Latin, jacio, I 
throw), to throw before or against, it conveys the 
idea of obstruction, an idea which it expresses 
more fully in obstruction (Latin, struo, I build), 
which, according to its constituents, signifies a 
building or blocking up. In obliterate (Latin, litura, 
an erasure), to blot out, it has an augmentive force. 
Passing into the first letter of its principal, 
ob- becomes oo-, as in occasion (Latin, cado, I 
fall), a suitable fall, a fall before you so as to 
suit your purpose, something seasonable and 
convenient, by which you may profit. Ob- passes 
also into of; as in offer (Latin, fero, I bear). 
This of- must not be confounded with of- or off- 
signifying from, and found in ojf*-scouring and 
ojKprmg. 

“ Our prayer hath 

No power to pass , and thou hast made us fall, 

As refuse and off-scout ing to them all ” — Donm 

“ Whence It follows that tliese were nations not descending 
from us, but born with us, not our offspring, but our 
brethren .” — bouth 

Octo-, also octa-, of Greek origin (dKrd, octo, eight), 
appears in octagon, eight-angled; ccifcsyllable, of 
eight-syllables ; octotenoh, the first eight books of 
the Old Testament In October and octogenarian, 
octo- is of Latin origin. 

Olig-, of Greek origin {hhlyos, a few), is the 
first part of e/i^archy (Greek, pronounced 

ar'-ke, government), government by a few ; c%arch, 
one of a small number of rulers. 

Omni-, of Latin origin (omnis, all), is seen in 
ewmiscient (Latin, scio, I know), all-knowing ; 

potent (Latin, ^otens, powerful), all-powerful; 
omnipresent, existing everywhere ; cwtwivorous, all- 
devouring. 

Ortho-,’ot Greek origin (from hfS6s, straight, right), 
as in orthodiOTj, right opinion; orthogonal, right- 
angled ; orthoprelie, right-footed, etc. 

This prefix forms part also of cr^bcgraphy (from 
Greek, 6pBoypa<pia), right writing — that is, in the 
spelling of words ; as orthoepy (from Greek, 
bpOolirtia) is right pronunciation. 

Over^, of English origin, as in ot^crarob, over- 
balance, overbear, overcharge, overboard, over-boil, 
over-bounteous, frequently denoting too much, as 
over-careful — ^that is, careful to excess. ^^i?eroome 
has two signifioations, to conquer, anj to oome 
or upon. 
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*^£[e found the means to snhdue hotb the one and the other, 
coini)elling as the overcomra as the overcome to be his 
tributaries. "—Brende, Curtins." 

** Can suoh things be 
And cveroonie us like a summer’s cloud, 

Without our special wonder ? *'—S/tafceape« re. 

To tweriake is to come up with in walking or running. 

** And had he not in his extremest need 
Been hel|)^d through the swiftness of his steed, 

He had him overtaken in his flight,” — Spenser. 

In the passive the verb overtaJte seems to denote 
the being suddenly surprised into an action ; sur- 
prise is from the French surprendre (consisting of 
8ur, dbove or over^ and prendre, to take), whence 
surprise is the same as overtake in both derivation 
and meaning. 

“ Brethren, if a man be overtaken in a fault.”— Gal. vi 1. 
It is not difficult to see how to overtake may mean 
to get over, overcome, surprise, but liow it means 
to come up with is less easy to conceive. The 
notion of over, or of superiority may, however, lie 
in the act by which you succeed in coming up to 
the person you wish to overtake ; thus, by walking 
more quickly than he, you overtake your friend, 
you take a step over his, and get beyond him. 

Out; of English origin, beyond a certain limit, is 
a very common prefix, as in <w^bid, outOiO, outiduGe, 
outlaw, outlive, outstrip, etc. Outrage has nothing 
to do with out-. Outrage comes from the mediaeval 
Latin word ultragium, through the French oul- 
traige, outrage. Ultragium, from ultra, beyond, de- 
noted a surj^lusage paid to the lord by his subject 
on failure of paying his dues in proper time, whence 
outrage came to signify something in excess, and 
to have an offensive meaning. 

Pan-, of Greek origin (iros, iraoa, irav, all), is 
found in pcmaeea (from Greek, vaydneia), all-heal, 
a universal remedy; in pamcreaB (from Greek, 
rrdyKpeas, flesh), all flesh — that is, the sweetbread ; 
and in ^wwideots (Greek, rayS^Kreu, from wav and 
S^X^/ueu, I receive), a common title of the Greek 
miscellanies. This term is known in history in its 
application to a digest of the civil law published 
by the Emperor Justinian. Again, pan- occurs in 
pa/nty^^sm — that is, the system which regards God 
and the universe as the same. We see the crude 
form of was in panto, which forms the flrst part of 
pantomime (from Greek, frayrS/aipos), all-mimicry, 
because tbe performance formerly consisted solely 
of imitation. 

pantomimee who maintained their reputation from the 
age of Angnatus to tbe sixth century, expressed, without the 
Use of words, the various fables of the gods and heroes of an- 
tiquity ; and the perfection of their art, which sometimes dis- 
armed the g^ivity of the philosopher, always excited tbe 
ap^ause and wonder of tbe people.” — GiMon, ** Roman 


Para; of Greek origin (irapd, by the side tf), has 
in English various acceptations. In j;amble (fiom 
Greek, itapa$o\ii), it denotes something put by the 
side of another thing, a comparison, a similitude. 
In Scripture, the parables of the Old Testament 
are short, pithy, and weighty sayings ; the parables 
of the New Testament are short tales, setting forth 
religious truth under similitudes ; the former are 
apothegms ; the latter allegories. Para- also ap- 
pears in paraclete (from Greek, vapdKXriros), the 
Advocate or Comforter (John xiv. 16). 

Paradise is a Persian word, denoting a park, and 
has no connection with the Greek para-. In Hebrew 
it is pardes, a garden. 

Pent,- or penta-, of Greek origin (wevr^, five), as in 
pentagon, a flgure having five sides ; pentateach 
{ five hooks), the name given to what are called 
“ the five books of Moses ” — namely, Genesis, 
Exodus, Leviticus, Numbers, and Deuteronomy. 

Per-, of Latin origin, through, by ; as, ^midven- 
ture, by chmee. It is found in y7arambulate (Latin 
ambulo, I walk), to walk through, over. In some 
words, such as peTlacid, per- assumes the form 

Peri-, of Greek origin {trepl, a/round), as, j[;criphery, 
(from Greek, vepi(f>tp(ia), a circumference ; also in 
y;mphrasi8 (from Greek, vepicppaais), a ^circumloou- 
tion, or roundabout mode of utterance. 

Phil- and philo-,oi Greek origin (<pi\os,fond of), 
as in philolo^er, a lover of the science of language ; 
j[?/ti^tf8opher (from Greek, (piKdaotpos), a lover of 
wisdom ; ^Aifanthropy (from Greek, ^iKavBpwrla), 
the love of mankind. 

Poly-, of Greek origin (iro\^5, many, much), ap- 
pears in y?<??yanthus (from Greek, iroA^av0of)« so 
called from its many flowers ; and in^<>/ygamy (from 
Greek, voKvyapla), the marrying of many wives. 

Poly- is also the first syllable oipoly^ot, one who 
knows many languages ; also a book written in 
many languages, as the “ Polyglot Bible.” 

Pjst; of Latin origin, after, afterwards, appears 
in postdate, to date after the time of writing, at some 
later time ; in postpone (Latin, pono, I place), to 
put off ; and in postscript (Latin, scriptum, a 
writing), something added to a letter. 

Postvmvous, generally but erroneously spelt post- 
humous, from the Latin postumus, the same as 
postremus (from post, after), signifies late, very 
late, the latest, the last. This word is applied to a 
child bom after the father’s death, or a book pub- 
lished after the author’s death. 

Sometimes the word is spelt postAume, for 
postume. We have here an instance of the eSect 
on spelling of an erroneous etymology. Postume was 
thought tabe composed of post, softer, and htuntis, 
the ground, and hence the word tvas written post- 
hume. It is, however, the superlative of tbe Latin 
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posterus, and ia used in the Latin language with the 
same application as in English. 

Pre-t of Latin origin, before^ as in precaution 
(from Latin, cavere, to bewa/re'), forethought. 

** Precaution trudgeth all about 
To see the candles fairly out.” 

ChurchiU, The Ghost. 

Pre- is found in precede (Latin, cedo, I go') ; in pre- 
cipitous (Latin, caput, the head\ headlong ; in pre- 
cocious (Latin, coquere, to cooh), cooked before, 
forward, too soon ready. 

“Iliad hoard of divers forward and pieooae youths, and 
some I have known, but I nevei did either heare or rcade of 
anything like to this swectc child.’*— i/veZya, “ Memoirs" 

Preter~t of Latin origin (praeter, against)^ is found 
in pre^er-natural, contrary to nature. 

Pro-f of Latin origin, /ere, /erwflir^^, as in preduce 
(Latin, duco, I lead), to bring forward. Pro- appears 
in preceed (Latin, cedo, I go), in precreate (Latin, 
creo, I beget)y in pre/fer (Latin, fero, I hear). The 
preposition •Kp6 also exists in Greek, and is found in 
some English words derived from Greek, e.g.,pro- 
lepsis, an anticipation. 

Pro- becomes in French pour-, which again be- 
comes pur- in English, as in purport (Latin, porto, 
I oa/rry), signification. 

Proto-^ of Greek origin (irp&ros, fir^t), occurs in 
pre^e-martyr (martyr, a witness), the first witness 
or martyr : applied to Stephen, in Church history. 

“ With Haiupden, firm assertor of her laws. 

And protomartyr in the gloiious cause "-^Hoyse. 

Also in prototype. Wo have already had a7ititype 
and archetype : hero we have prototype, which 
means the first or original form or model. 

Pseudo-, of Greek origin (xj/evdos, a falsehood), 
signifies what is not genuine, false : as, pseud o- 
prophct, a false prophet ; pseudonym, a false name 
(from Greek ij/tvi^yv/iios, called by a false name). 

“Out of a more tenaciouH cling to worldly respects, ho 
Hiands up for all the rest to Justify a long usurpation and con- 
victed peevdopiaoopacy of prelates.”— AfiZiow. 

Quadr-, quad/ra-, of Latin origin (quatuor,/i/wr), 
is found in quadtempfie^ four-angled; quadmped 
(Latin, pes, a foot), fourfooted ; quadruple (Latin, 
plica, a fold), fourfold ; also quater-, as in qv>atcrmoii 
(quatemio, the number four), etc. 

* Air and ye elements, the eldest birth 
Of Nature’s womb, that in (piaternion run, 

Perpetual circle, multiform ; and mix 

And nourish all things. “ Paradise Lost." 

“ I have chosen to write my iwem (Annus Mirabilis) in 
quatrains or stanzas of /our in alternate rhyme, because I have 
ever Judged them more noble and of greater dignity both for 
the sound and number than any other verse in use amongst 
n»."--J>rydsn. 

Quinque^ (quint-), Latin, /w, occurs in quinqu- 


ennial (Latin, annus, a “happeijlTig every five 
years ; in quintessence (Latin, essentia, essence) ; 
and in quintuple, fivefold, 

“ Anstoteles of Staglra hath put down for principles these 
throe, to wit, a certain forme called sntelechta, matter, [and] 
privation for elements four ; and for .i fifth, qxdrUssssncs, the 
heavenly body which is immutable.”— //oUand, “ Plutarch." 

Re- (red-), of Latin origin, primarily signifies 
bach, backward (and has nothing to do with ere, 
nor does it mean before, as Richardson states), as 
return, to turn back ; hence opposition, as resist, to 
stand against; also r^etition, as revive, to live 
again ; reform, to make again. 

Me-, denoting back • — 

“ To desire there were no God, were plainly to unwish their 
own lieing, which must needs lie annihilated in the subtraction 
of that essence which substantially supported them, and re- 
strains them from regression into nothing.”— ilrouma, “ Vulgar 
Errors." 

lie-, denoting opposition : — 

“ To this bweot voyce a dainty musique fitted 

Its well-tuned strings, and to her notes consorted ; 

And while with skilful voice the song she dittied, 

The babbling echo had hei words retorted,"— Spenser. 

lie-, denoting repetition, as in rehearse, recapitu- 
late, remove, etc. : — 

“ The land of silence and of death 
Attends my next remove."^ Watts. 

lie- sometimes merely strengthens the word, as in 
receive, reception (Latin, capio, I talte), and recom- 
mend (Latin, mando, from manus, a hand ; and do, 
I give). In the following words re- has the form 
red-, redeem, redaction, redolent, rednndnnt. It 
appears as ren- in rendev. 

Meet-, of Latin origin (rectus, straight), appears in 
rectify (Latin, facio, I mahe), to make straight ; in 
rectangular (Latin, angulus, a comer), right-angled ; 
ree/ilinear (Latin, linea, a Une), straight-lined ; and 
rectitude, uprightness. 

Retro-, Latin, backward, as in retrogression 
(Latin, gradior, I walk), going backward. It is found 
also, in retroactive (Latin, ago, I do, act), acting in 
a backward direction. 

“ A bill of pains and penalties was introduced, a retroactive 
statute, to punish the offences which did not exist at the time 
they were committed.”— (?i Won, Memoirs." 

Se-, of Latin origin, denotes reparation, apa/rt 
from, mthout : as, seclude (Latin, claudo, I shui\ 
to shut out ; secede (Latin, I go, yield), to withdraw 
from ; seduce (Latin, duco, / lead), to lead from 
duty. 

“ Prom the fine gold I separate tlie allay. 

And show how hasty writers sometimes stray/’ 

Drydm, “Art of Poetry," 

Sept-, of Latin origin (septem, sew»),‘ appears in 
se/^/ennial (annus), occurring every seven years ; and 
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in septentTioDf the seven stars, the Great Bear, 
Charles’s Wain, the north. 

“ Thou art as opposite to every good 
As the antipodes are unto us. 

Or as tlie South to the SepUntrion." 

SkaJxspeare, ** Henry VI.*' (3rd pt ) 

Seoo* (Latin, six) is found in ss<rangular, six- 
angled; ssa?ennial, every six years; sexiM^Ac, six- 
fold ; ssfljagenary, threescore, etc. 

“ These are the seacagenary fitir ones, who, whether they were 
handsome or not In the last century, ought at least in this to 
reduce themselves to a decency of dress suitable to their years.” 
-^Chesterflddy “ Common Sense," 

Soli-y of Latin origin (solus, alorie), is seen in soU- 
loquy (Latin, loquor, I spcali)^ a speaking alone, 
being the only speaker : called also a monoXogoo ; 
and in «>/ifidian (Latin, fides,/®/^A), one who sup- 
poses faith, and not works, alone necessary to 
justification. 

“ Such is the persuasion of the Solljldians, that all religion 
consists in believing aright."— i/awimoTw/. 

Sub-, in Latin under, as in ^^^Jterranean (Latin, 
terra, the earth), under the earth ; ^t^Jmersion 
(Latin, mergo, I dip), dipping ; suhsoxiho (Latin, 
scribo, I write), to write the name under a document. 
Sub^ may denote an inferior degree of the quality of 
the adjective to which it is prefixed, as mb-ojcXA • 
«tt5-deacon, an under-Aod^oon. Sub- becomes sue- in 
succession, ^twjcumb, etc. ; suf-, in sufficient, sufivw- 
gan, etc, ; mg-, in rnggeat, mggostion, etc. ; in 
i?W7wmons, etc. ; mp-, in «7<^port, etc. ; sur-, in mr- 
prise, etc. ; and mg-, in at^stain, etc. 

“To nurse 

The growing seeds of wisdom that suggest, 

By every pleasing image they present, 

Reflections such as meliorate the heart, 

Compose the passions, and exalt the mind." 

Cowper, “ Tasl" 

Subter-, meaning under, is gub- in another form, 
and appears in mbteriogo (Latin, iogd^, flight), an 
evasion. 

Super*, of Latin origin, the opposite of mb-, 
signifies over, above, as in #w^miatural, abot^e 
nature ,* ^j[?^rmundane, above the world ; mper- 
vision (Latin, video, I gee), overlooking. 

Sur-, a French abbreviation of guper-, appears in 
^archarge, an M’^charge, an additional charge ; in 
Sttfcoat, an oacrcoat ; in gwrUput, literally an overvAX 
(French, tbut, aU) ; in ^wrfeit (French, faire, to do), 
an (wrdoing— that is, eating too much. 

There are various degrees of strength in judgment, Item 
the lowest surmise to notion, opinion, persuasion, and the 
highest asstinuioe which we call certainty." 

Search, “ Light of Nature.*' 

Syn*, of Greek origin (phv, with), occurs in the 
fonns gyU^gym-, gyn- ; ae ins^nogism, symphonious, 
itS^hronous, etc. 


“ Men have endeavoured to transforme logick, or the art of 
reasoning, into a sort of loechauism, and to toaoh boys to 
syllogUe, or ftame arguments and refute tliem, without any ml 
Inward knowledge of the question."— H’ckfa “ Logidk.** 

“ Up he rode, 

Followed with acclamation and the sound 
Symphonious of ten thousand hai’iis that tuned 
Angelic harmonies." Milton, “ Paradise Lost.** 

“Sensations are impressed either at the same instant of 
time, or in contiguous successive instants. Hence it follows 
that the corresponding associations are either syncJiroium or 
successive "-^Belsham, ** Philosophy of the Mind.’* 

Teira-, of Greek origin (rsrpa, four), appears in 
tefragonoX, four-angled ; tetratnetev, a line consist- 
ing of four measures or feet, and in tetrarch, properly 
a governor of a fourth part, a subordinate prince. 

“And Eroiule tetraick lierde alle thingls that weren don of 
him "—IVicltf, “ Testament" (Luke ix., 7). 

Trans-, in Latin, across, as in trang^posQ, to put 
across from one place to another; trane^ort, to 
carry over the fire. 

“ With transport views the airy rule his owu> 

And swells on amnvaginary throne.”— Pope. 

Tri-, of Latin origin (tres, tres, tria, three), appears 
in friangle, ^r/dent (Latin, dens, a tooth), Neptune’s 
sceptre ; in ifrriateral (Latin, latus, a side), three- 
sided, and /nlitcral, having three letters, etc. 

“ When a county is divided into three of these Intermediate 
jurisdictions, tliey are called trithings. These Irithings still 
subsist in the county of York, where, by au easy cormptiou, 
they are denominated ridings—tho north, the east, and the 
west riding.” — Blaclcstone, “ Commentanes," 

Vice-, of Latin origin, signifying in the place of, as 
in vicegovont (Latin, gero, I bear), one governing as 
a substitute, viccto^, or “vice-king,” see Hakluyt; 
also rire-chanoellor, vice-president. 

“ In the yeare 1228, one Reginald was viceroy, or petle king 
of 'Mm."—UoUnshed. 

Vicar (Latin, vicariug), comes from vice, and so 
denotes one who is in the place of another, hence a 
“ vicarious sacrifice,” 

“ Nature, the vicare of the Almighty Lord, 

That hote, colde, he vie, light, moist, and drio 
Hath knit, by even number of accord, 

111 easio voice began to speak and my.’*— Chaucer, 

“Then it was devised that, by their common seal (which Is 
the tongue of their corporation), they might appoint a deputy 
or vioar to do it for them.”— .Spe/man, “ On Tythes.** 

Viscount is made up of the same prefix — that is, 
vice— and the Latin word comes, a companion, in 
low Latin count or earl; so that vigootmt (pro* 
nounced vi'eount) is the deputy, the lieutenant of 
the count or earl. 

“ The viscount, called either procomes or vkeomee in tioM 
past, governed in the conntie under the earle, but now with- 
out any such service or ofiice ; it is also become a luuus pf 
dignity next after the earle, and in degree before the baron." 
—Holinshed, “ Description if England,*' 
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UUto^, of Latin origin (ultra, beyond), is used in 
ultrameAuQ (Latin, mare, the sea), properly, beyond 
the sea ; applied to colour, /ns blue. 

“ Ultramarine or arure is a very light and a very sweet 
colour.”- -Drji/den, ** On Painting." 

The blue colouring matter of the lapis-lazuli, or 
azure-stone, is called ultramarine. 

Vtvi~ (Latin, vivus, alive) appears in vivify, to 
make alive ; and in t?/?)/parous (Latin, pario, I bring 
forth), bearing (its young) alive. 

“The UHual distinction of animals, with respect to their 
manner of generation, has been into the oviparous (Latin, 
ovnm, an egg), and vtvlpannis kinds , or, in other worfis, into 
those that bring an egg, which is afterwards hatched into life; 
and those that bring fortli their young alive and perfect 
Goldmith, “ Animated Nature." 

Xln^, of English origin, not, reverses the meaning 
of the word to which it is prefixed, as i/Tinatural, 
not natural, the opposite of natural. 

“ Thus was I, sleeping, by a brothel’s hand, 

Of life, of crown, and queen, at once desjmtched ; 

Cut off even in the blossoms of ray sin 
Unhouseld, disappoiuted, vnaneVd." 

Shakespeare, Hamlet." 

^T^ianel’d is tinanoilcd, not having received the oil 
of extreme unction ; disappointed means not pre- 
pored. To housel is to minister the communion to 
one who is on his death-bed. Homel comes from 
the Saxon husel, the host, or sacrifice of “the 
sacrament of the Lord’s Supper.’' 

Unr- (uni-), from the Latin unus, one, is exem- 
plified in ttTianimous (Latin, animus, mind), of one 
mind ; in w?itparous, bearing one at a birth ; in 
unison (Latin, sonus, sound), one single sound ; in 
li9tivooal (Latin, vox, a voice), having one voice or 
meaning; in (Latin, cornu, a horn), an 

animal with one horn ; and uniform (Latin, forma, 
form), having one form. 

Under-, of English origin, is found in such words 
as undersoW, underprop, UTideryeloo, underyfoni. 
In the word t^Tu^stand, the derivative or secondary 
meaning is very remote from its primitive ; namely, 
to stwnd wnder. Underioker and underyrritor have, 
in process of time, come to have very special signi- 
fications. Undertskor, originally one who took on 
hims^ a certain duty, is at present applied to 
persons who are entrusted with the management of 
fimeralB; and iwwitfrwriters, properly signifying 
those who wrote (their names) vrtder a legal docu- 
ment (in Latin, subsoriptor), is a word limited to 
persons who render themselves liable in a policy of 
marine insurance. 

Up-, of English origin, is found in ttj^hill, «j[?hold, 
g, if^istart, Ac. 


HYDRAULICS.~II 

[Continued from p. 146 ] 

FLUID PRESSURE 

STANDARD PRESSURE— TRANSMISSION OP PRES- 
SURE BY FLUIDS— MECHANICAL ADVANTAGE 
OF FORCING PUMP— WORK DONE ON AND BY 
WATER — HYDRAULIC PEBSS — MBOHANICAI* 
ADVANTAGE, VELOCITY RATIO, AND EFFICI- 
ENCY OP HYDRAULIC PRESS — LEATHER 
PACKING — LIFTING JACKS AND BOLT FORCER. 

When a fluid, such as water, is at rest, every little 
particle is perfectly free to slide past its neighbour, 
and cannot offer any resistance to doing so. An 
ifleal perfect fluid is then supposed to have no 
viscosity, and any force it can exert must be en- 
tirely normal, or at right angles to any surface in 
contact with it. Thus, water at rest cannot pres^ 
obliquely, either on neighbouring particles of 
water, or against any surface. Now, when a fluid 
presses on a surface, the force exerted will be uni- 
formly distributed over some area, however small, 
and the force exerted divided by this area— that 
18 , the average force on imit area is called the 
average intensity of pressure, or simply tho pressure- 
A small surface of area a, in contact with a fluid, 
is acted on by the fluid with a total normal force F, 
then 

- = /), that is, — = pressure. 

Pressure is usually expressed as so many pounds 
on each square inch ; or in dynes (units of force) 
per square centimetre of surface. When great 
pressures are considered, the unit of intensity 
commonly taken is an atmosphere, which is about 
14*73 pounds per square inch. The standard at- 
mospheric pressure is that exerted by 76 centi- 
metres of pure mercury at 0® Cent., and this ex- 
pressed in dynes per square centimetre of surface 
at the sea-level at Greenwich, where ^ = 981*17, 
becomes 

76 X 18-696 X 981-17 
= 1,018,800 dynes. 

Or in round numbers a pressure of one atmosphere 
is about 1,000,000 dynes— that is, one mega-dyne 
per square centimetre. 

Again, the pressure must be the same in all 
directions at any point of a fluid like water wh^n 
not in motion ; since, from the nature of a fluid 
there can be no oblique pressure or tangential force 
between its particles at any point, otherwise one 
particle would offer frictional resistance to 
another sliding past it, which we know is not the 
case. 

TRANSMISSION OF FLUID PRESSURE. 

It is found that pressure transmitted aoross nnj 
interface separating two portions of a fluid is 
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everywhereat right angles to that surface. Further, tube it will drive out and take the place of one 

leaving the weight of the watet out of account cubic inch of water, since one ihch length of the 

when it is insignificant compared with the pressure, tube, one square inch in 
any little cube of the liquid sustains equal pressure section, contains one 
on all its faces, and this pressure is equ^ly dis* cubic inch. This cubic 

tributed over any surface confining the water. inch of water driven out 

Take a closed vessel full of water, and having of the smaller tube can 

two apertures fitted with cylindric tubes (Fig. 6), only find room for itself 
of areas A and in which water-tight pistons move in the larger tube A by 

freely without friction. In the first place, suppose pushing up the plunger, 

the tubes A and a to be each one square inch in supposing the water 

area, then if the piston in be pressed down with practically incompressi- 

a force of 40 lb., the water will press against the ble and the sides of the Fig. 6. 

piston A with the same force, and balance will be tubes are of sufficient 

maintained by pressing A in with an increased strength to withstand the pressure without yielding,, 

force of 40 lb. In fact the water presses against whilst there is no leakage or escape of water. The 

the inner surface of the vessel everywhere with a large tube is ten square inches in sectional area, and 
force of 40 lb. per square inch. When the area of therefore, the one cubic inch of water driven into 

A is two square inches, a force of 2 x 40 or 80 lb. it will occupy ^^th of an inch in length of the tube 

must be exerted to make the piston in A withstand A, so that the larger plunger will be lifted 0*1 inch to 

the pressure of 40 lb. on a, which is one square leave a cubic inch of space below it for the water 

inch in area, and the pressure everywhere in the forced out of the small tube. If the plunger a be 

vessel will be 40 lb. per square inch. pressed down another inch, the other plunger A. 

In general the total pressures on the two pistons must rise another tenth of an inch, and the dist- 
are simply proportional to the areas A and a of the ances moved through by a and A are as 10 to U 
cylindric tubes in which they move, and we find or inversely as their sectional areas, 

that a oha/nge of presswre applied to any part of a Thus we see that a moves down ten times as fast 

fluid is trammitted equally in all directions through- as A rises, and the total pressure on a will balance 
out the whole suhstanoe of the fluid to the inyier ten times its amount at A. Besides, it does not 

surface of the containing vessel. This law of the matter what shape the ends of the plungers are,, 

perfect transmission of pressure by fluids is known whether flat or curved, because when a moves one 

as Pascal’s principle. inch in the tube, the space swept out is simply one 

Suppose the diameter of the cylindric tube A is inch length of the tube as before, and the relative 

three times that of a, then the sectional area of A pressure and velocity of the plungers remain 

is nine times that of a, and the total force on A will unchanged. 

require to be nine times the pressure exerted by The relative speeds at which the plungers move up 
the piston a on the fluid, in order to maintain the <vnd down a/re inversely as their sectioTial areas^ 

piston in its position. Thus the total pressure whilst the total pressure on each is simply propor^^ 

sustained by each piston is simply proportional to tional to its area. 

its sectional area. If the small plunger of one square inch in section 

The mechanical application of this important is pressed down with a force of 60 lb., this pressure 

principle may be illustrated experimentally by the is transmitted through the water, and acts normal 

arrangement shown in to the inner surface of the containing tubes, trying 

diagram Fig. 6. Plungers to burst them, as well as on the larger plunger A, 

are fitted into two water- The area of A is 10 square inches, and the total foroe 

tight tubes of sectional exerted on its lower surface by the water will be 

areas A and a square 60 x 10, or 600 lb., tending to lift the plunger, 

inches, in communica- Hence it is found that a force of 600 lb. acting on 

tion by a passage filled the larger plunger A is necessary to balance a foroe 

with water. Suppose of 60 lb. exerted on the plunger in the small tube 

that the plunger in the a. If there were no frictional resistance to ovw» 

small tube a is one come, the mechanical advantage tix)m the on^ 

Fig. 5. square inch in sectional plunger to the other would in this case be 10, that 

area, and the large is, simply the number of times the sectional area dt 

plunger in A is 10 square inches in section. Wh^ the one plunger is greater than the area of th^ 

the plunger a is forced down one inch into its other. 
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Now what is the amount of work done on and by 
the water in this example ? 

Let us neglect, for the moment, the energy always 
wasted in friction of the plungers rubbing against 
the inner surfaces of the cylinders and packing re- 
quired to make them water-tight We will also 
take for granted that the water is not diminished 
in volume by the pressure to which it is subjected 

The work done by the force of 60 lb in pressing 
the small piston down through a distance of one 
inch, or th of a foot, is 

60 X = 5 pounds , 

whilst the amount of work done by the water in 
pushing up the larger piston through one-tenth of 
an inch, or I'h of a foot, with a total force of 
0001b is 

600 X ^ = 'i foot-rvninds 

The work done on the water by the small 
plunger is exactly equal to the work done hy the 
water in lifting the larger plunger. This agrees 
with the law of work, that the total store of energy 
given to any machine is equal to the energy given 
out by the machine, provided there is no storage of 
energy in the machine, nor any waste by friction. 

The small piston gives to the water 5 ft.-lb of 
mechanical energy, and the water gives this out 
again by the larger plunger lifting 600 lb one-tenth 
of an inch high. In practical cases, some of the 
work will always be spent in overcoming friction, 
and we can never expect to get all the work out of 
a machine that is put into it. 

We shall now express these results in general 
terms. If A and a represent the areas of the 
plungers in square feet, let and d be the 
distances in feet, or lengths of cylinder mo\ed 
through by the large and small plunger respectively ; 
whilst the pressure on the plungers, and through- 
out the water is p pounds per square foot When 
the small plunger is forced down with a total 
pressure of ^ pounds it squeezes ad cubic feet of 
water out of the small cylinder. This water tries 
to escape, and presses against the sides of the cy- 
linders, trying to burst them, and resists the motion 
of the plunger a, until the large plunger gives way, 
and is pressed upwards through the distance rfj 
feet, leaving behind it an empty space equal to 
the volume of the water driven out of the other 
cylinder, and since the volume of water remains 
unchanged we have 

A cfi = a d, 

which may be thrown into the form 
d ^A. 
a* 


in other words, the distances moved through by 
the plungers are inversely as their sectioz^ areas. 

Further, the total force required to press down 
the small plunger is pa pounds, and since the water 
pressure is p pounds on every square foot of surface 
in contact with it, the large plunger will be lifted 
or pushed upwards with a total pressure of pA 

pounds, so that this force is ^ ^ times as great 

as that on the small one. 

Hence, 

^ is the mechanical advantage. 

As regards work done, we see that the total force 
OT p a lb. of the small plunger overcoming the re- 
sistance of the water through a distance of d feet 
gives to the water 

pad foot-pounds of mechanical energy 
The water in lifting the large plunger against a 
resistance of ^ A pounds through a height of dj feet 
does 

p Ad, foot-pounds of work. 

Here the weights of the plungers are neglected, and 
if there is no waste due to friction, nor storage of 
energy in the water, we find 

p a d ft -lb. =p Ad, ft -lb 

This is Obviously true, since ad=zAdi=z volume of 



water which is driven out of one cylinder into the 
other, and p is the water pressure. 

HTDEAUUO PBESS. 

The important principle of equal transmission of 
pressure by a fluid, such as water, is applied to 
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many useful purposes in the hydraulic press, shown 
in section, Fig. 7, which works in much the same 
way as the simple arrangement in Fig. 6, and is, 
indeed, merely a practical illustration of the latter, 
with a lever to apply additional pressure. The 
small plunger a to the right. Fig. 7, is worked by 
means of a lever turning about the axis o. The 
mechanical advantage of this lever is the ratio of 
the length o H to the length o F. When H o is ten 
times the length of o F, and a man exerts a force of 
60 lb. on the end of this lever at h, the plunger a 
will be pressed down with a force of 50 x 10, or 
600 lb. The plunger cylinder is filled with water 
from a cistern or tank R, through the lift-valve x\ 
which can only open inwards. During t he upstroke 
of the plunger, leaving an empty space behind it in 
the cylmder, the pressure is thereby reduced, and 
the valve v is opened by suction in the cylinder as 
well as by the atmospheric pressure on the surface 
of the water outside. In this way the water is 
allowed in to fill the space behind the plunger a ; 
tind then during its downstroke the valve v is 
pressed down on its seating, and so prevents the 
escape of the water in that direction. Some of the 
water will be forced into the tube t to the left of 
the plunger, but is here stopped by the valve r', 
which is held down on its seating by the water 
above it in the tube t leading to the large plunger 
A, usually called the ram, since it forces up the 
table or platten B, with the materials to be pressed, 
against a framework called the box, not shown 
here. This box usually consists of a massive top 
firmly screwed to the framework of the ram cylin- 
der by four wrought-iron columns. For baling 
cotton or wool, packing hay, and general warehouse 
purposes, the sides of the box are sometimes closed, 
forming a framework or box of oak ; whilst sets 
of pressing boxes are provided in the oil-press 
to squeeze or express oil from seeds for linseed, 
cotton, rape, olive, and castor oil. 

AH these things to be pressed or lifted are placed 
upon the platten B, which weighs down the ram A 
against the water surrounding its lower end in the 
cylinder. After a few strokes of the plunger a, the 
bent tube f, and all the space between the ram and 
plunger, is filled with water. On the next upstroke 
of the plunger, more water is drawn into the cylin- 
der behind it, and then in the downstroke there is 
no way of escape for the water filling the plunger 
cylinder until the pressure applied by the lever H 
and plunger a is transmitted by the water along 
the tube lifts the valve v' at the bend of this 
tube, and allows the water to force further through 
into the jam cylinder, pressing up the ram A to 
make room for the water below it as the plunger a 
is forced down. 


1Vhen the sectional area of the ram A is 
the cross section of the plunger a, a total f0rod of 
600 lb. exerted on the plunger would lift a weight 
of 600 X 100, or 60,000 lb., on the ram, rieglecttng 
its own weight and the unavoidable loss by friction. 
At the same time the plunger must move 100 times 
as quickly as the ram, so that for every foot the 
ram is lifted the end H of the lever must be moved 
down 10 X 100, or 1,000 feet. By increasing the 
mechanical advantage of the lever, and making 
the cross section of the ram A very great compared 
with that of the plunger a, the hydraulic press may 
be constructed so that the ram will exert a total 
upward pressure of several hundred tons. 

Now, to find the mechanical advantage of the 
hydraulic press, that is, the ratio of w to p, where 
w is the total upward pressure of the ram, or the 
load w in pounds it can lift, and p is the force 
applied at the end n of the lever. 

Let A represent the cross sectional area of the 
ram, and a that of the plunger. Since the me- 
chanical advantage of the lever is o H -- o P, the 
force of p lb. applied at H will exert on the 
plunger a total downward pressure of 


Hence, the pressure per unit area in the water 
will be 

P OH 
a ^ O P 

and this pressure is transmitted to the ram, and 
acts at right angles, or normal, to every part of its 
surface exposed to the water ; so that if w repre- 
sent the lifting force or total upward pressure 
exerted on the ram, we shall have 


W A ^ OH 


and therefore, 

W _ A OJI 

F a ^ O 

That is, 

Load Hftod _ Area of ram ^ ( Mechanical advantage 
Force applied Area of plunger 1 of lever. 

From this it is obvious that the meohcmwal ad- 
vantage of the hydraulic presB ufoxmd by multiply’ 
ing the area of cross section of the ra/ni by the 
wechamcal advantage of the lever ^ a/nd dividing 
the prodxiot by the cross sectional area of the 
j)Uinger. 

We must bear in mind that the plunger A must 
move down much more quickly than the ram rises, 
and the end of the handle H will go faster still. 
In fact the relative speed of the handle H to the 
ram A, usually called the velocity raUo^ Is 

X Meduuiical advantage of lever. 

Area of plunger 
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Further, the efficiency is the ratio of the work 
done, or given out, by the machine to the work put 
into it ; that is, 

UBcful work done 
Total work expended 


From this it follows that, in the case of the 
hydraulic press. 


Efficiency = 


W 

P X velocity ratio 


LEATHER PACKINGS. 

As early as Pascal’s time this principle was un- 
derstood, but with high pressures it was fbund very 
difficult to prevent leakage of the water past the 
ram. The hydraulic press is commonly called the 
Bramah press, because Bramah devised the cup 

leather packing, 
CC, Fig. 7, which 
is let into a recess 
in the cylinder 
walls, surrounding 
the ram like a ring 
or collar, and sim- 
ply yet effectually 
prevents leakage of 
water even under 
great pressures, 
and so makes the 
press a practically 
successful and use- 
ful machine. In 
fact, any water 
passing between 
the ram and cylin- 
der gets behind one 
rim of the leather, 
and only goes to 
fill up the hollow 
in the leather collar, and thus presses the inner rim 
of the leather more and more tightly against the 
ram as the pressure of the water inside it increases, 
so that the greater the water pressure the tighter 
does the leather fit the ram, and prevent leakage. 
This cup leather collar is shown in sectional eleva- 
tion and plan, o C, Fig. 8, as used in hydraulic ma- 
chines. This packing may be made of leather, 
india-rubber, or gutta-percha. The leather is 
usually pressed between iron moulds into the re- 
quired form, after being softened in water. After 
remaining several days under pressure in the mould, 
it keeps the proper cupped shape shown in the 
figures. Before being used the leather must be 
thoroughly soaked and lubricated, because it is 
found to crack at the upper part F, where the 
greatest friction takes place. From the illustra- 
tions we see that when this packing is fastened 



Fig. 8. 


into the recess left for it, tlie water pressure in the 
cup-like hollow of the collar presses the flap tight 
against the ram, 

Sometimes solid india-rubber rings are used for 
packing, and at low pressures hemp or cotton is 
found very suitable instead of the leather collar, 
which is troublesome to replace when worn out. 

The safety valve, s, Fig. 7, is usually supported 
by a weighted lever or spiral spring, and allows 
the water to escape from the plunger cylinder 
without entering the ram cylinder only when the 
pressure exceeds the limit allowed for safe working 
that the tubes and metal will stand without 
bursting. 

A great variety of useful tools, devised on the 
above principle of the forcing-pump, such as the 
lifting- jack, punching -bear, riveter, and bolt- 
forcer, -are employed when great force is required. 

These are made complete in themselves, and con- 
tain the necessary water, so that by working a lever 
the plunger of the pump presses the water from 
the water-tight reservoir through an automatic 
lifting- valve into the cylinder containing the ram, 
which works the tools. 

After having operated in this way, the water is 
allowed to return fiom the ram cylinder to the 
water-tight cistern, by means of a lowering screw. 


BOTANY. — XIL 

I Continued from page 188.] 

THE FRUIT. 

We cannot give any precise or scientific definition 
of our ordinary use of the word fruit. Some people 
would hesitate to call a vegetable marrow a fruit, or 
might be inclined to apply the term to the petioles 
of rhubarb, because the one is eaten with salt, the 
other with sugar ; and in ordinary phraseology we 
generally call a plum, an apple, a strawberry, a 
mulberry, a fig, or a pine-apple each equally a fruit, 
whilst wo less often apply the term to a nut, a pea- 
pod, a poppy-head, or other dry structure. When, 
however, we come to examine into the structure of 
these different plants we find that the mulbeny, fig, 
or pine-apple are not strictly speaking fruits at all, 
whilst the pea-pod or poppy-head are as truly so as 
the plum, and more so than the apple or strawberry. 

Botanically we may define the fruit as the 
fertilised gynroceum of a flower together with those 
other adherent parts that become enlarged after 
fertilisation. We may distinguish fhose which con- 
sist solely of gynssceal structures as true flruUe, 
those in which other structures are involved beii^ 
more or less pmidooa/f^s or false fruits. ^The walls 
of the fertilised ovary, the entire structure, that is. 
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of a true fruit as disIdnguiBhed from the seeds which 
it encloses, are called the perioarj^, and consist of 
three layers which are often readily distinguishable. 
In an unripe pea-pod, for instance, of the leaf-like 
character of which we have spoken before, there is 
a distinct outer (under) epidermis or epicarp, an 
inner (upper) one or endocarp^ and a spongy meso- 
phyll or mesooarp between them. So, too, in plums 
and other “ stone-fruits ” we have an epicarp, the 
^‘skin;” a mesocarp or sa/roocarp, the generally 


place, mainly among cultivated races of plants, 
without fertilisation, as in the sultana raisin, some 
Maltese oranges and some apples, in which oases no 
seed occurs. The enlarged ovary or other structures, 
if present, then ripen, either by drying up or wither- 
ing, like autumn leaves, or by becoming fleshy. Ifl 
the former case the fruit, if containing more than 
one seed, is commonly dehuoent^ splitting, that is, 
either into one-seeded portions or oocei which do 
not themselves split, or so as to discharge its seeds. 


fleshy and edible “pulp;” and an endocarp or 
the densely sole- 
renchymatous “ stone,” 
which immediately en- 
closes the seed or “ kernel,” 

In pseudocarps the other 1 

structures contributing to ] I M 

the fruit are mainly de- j|[|j' | | J J ^ 

rived from the floral recep- m||..||||||V 
tacle. In the strawberry, 
for instance (Fig. 62, D), 
the numerous carpels, con- ^ fw \ ' 

stituting the apocarpous 
polycarpellary gynmceum, 
are scattered spirally over 
a fleshy outgrowth from mm j[|^ 
the conical white recepta- JBj ^ 

cle. No such structure is WJ 
present in Potentilla^ the 
buttercup, or the rasp- ' 

berry. In the rose the dry» f ^ 

apocarpous, one-seeded pj^ Capsule of Cowsli 

carpels are enclosed in a teeth, b Capsule of Rock-r 
j ri V -L j loculicidal dehiscence, c, 

red fleshy um-shaped re- Cypsela of Senecio, e. Pod of Pea {Plsum Mtivum.) 

ceptacular tube. In the 

apple, the cucumber, and all fruits formed from in- 
ferior ovaries, the true fruit or gynaeceum is sur- 
rounded by the adherent receptacular tube which 
often forms much of the fleshy portion. In the 
apple, for instance, the core is the true fruit : in the 
cucumber the veins or fibro-vascular bundles of the 
carpellary leaves can be seen in a cross-section 
forming a ring near the inner surface of the fleshy 
portion. The terms pericarp, epicarp, mesocarp, 
and endocarp cannot be properly applied to the 
whole of these pseudooarpic structures. 

After fertilisation, or even after pollination, the 
ovary or ovaries commonly increase in size. Whilst 
the petals, stamens, and sometimes the sepals fall 
off, nourishment is determined towards the gyn»- 
cenm; and in annuals, biennials, and those other 
plants which, producing only one crop of flowers 
and fruit in their lives, are called monoea/rpicy as 
the fruit ripens, the whole plant withers, exhausted 
by the g^at phyelolegioal effort of seed-production, 
enlargement of the ovary sometimes takes 


and an endocarp or Fleshy fruits, on the other hand, are mainly f»- 

dehiscent. They commonly 

change colour, turning 
from green to some shade 
of red, yellow, or, more 
rarely, purple, by modiflr 
cation of their chlorophyll, 
and at the same time con- 
vert much of their acid 
contents and protoplasm 
into sugar and pectose 
(fruit-jelly). 

Some fruits are furn- 
ished, as we shall see, 
with wing-like projections 
of the pericarp and others 
with a pappus of hairs 
(Fig. 61, D) by means of 
which they are carried 
by the wind beyond the 
C stifling shade of the parent 

Pig. 61.-A. Capsule of Cowslip (Primula verU), dehiscing by dehiscent 

teeth. B Ciim\i\eof^ck-Toae(HelianthemumCham(Eci8tus), fruits, such as those of 
loculicidal dehiscence, c, Cremocarp of Pimpinella. u. Vinlanma (TmnatiMiM 

nvnBflin nf R. Pod of Pea fPiswm aortvwm.i oaisams \pmpamens 



Noli-me-tangere and other 
species), geraniums, and, to a less extent, broom 
{Cyfisus) and furze {Vlex) split so elastically as 
to throw their seed some little distance. Though 
seed-eating birds, having strong muscular gizzards, 
crush all seeds that enter their stomachs, they un« 
doubtedly scatter and drop some as they pick them 
out of the fruit ; and they may carry them to a long 
distance undigested in their crops. Hawks in killing 
small birds frequently rip open the crop, in which 
way seeds in a condition capable of germination 
might be introduced into a new area. Fruit-eating 
birds, on the other band, do not, as a rule, have 
muscular gizzards, and frequently swallow seeds 
whole and pass them undigested. A large pigeon 
in the Moluccas has, in this way, conveyed qutmege 
from one island to another. Succulent fruits are" 
attractive toother animals besides birds—apples, few 
instance, being largely eaten by deer, and their 
seeds are generally indigestible. Even the dry 
grain of grasses has been observed to be disseminated 
in this way* after being swallowed, by 
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Many fruits are furnished with recurved hooks 
formed from bracts or persistent styles, which be- 
come entangled in the wool or hair of animals. 
Migratory animals may thus convey fruits for long 
distances. The thick stony pericarp of some fruits 
offers considerable resistance to the action of sea- 
water, so that their seeds may sprout after 
travelling across wide oceans through the agency of 
currents. Finally, even if a succulent fruit be not 
eaten, it will in its decay supply its germinating seed- 
ling with moisture, if not with further nourishment. 

Fruits have been variously classified and a great 
variety of names applied to the different forms. 
Many of these last wo can neglect as applying only 
to some one exceptional type. The simple primary 
division of fruits into dry and succulent is often 
adopted ; but as succulence has undoubtedly origin- 
ated independently in many different groups, as 
have also probably the capsular and the winged 
condition, no classification of fruits can hope to be 
altogether natural. The following system is strictly 
morphological, taking monocarpellary fruits before 
polycarpellary ones, apocarpous ones before syn- 
carpous, superior ones before inferior, and con- 
sequently leaving all pseudocarpic ones to the last, 
and in each group taking the dry, as the more 
primitive, before the succulent types. It does not 
profess to be an exhaustive enumeration ; but most 
of the less common fruits that do not fall under one 
of its headings can be fairly described by derivative 
adjectival terms. The fruit of palms, for instance, 
differing from a drupe in being syncarpous, and in 
the cocoa-nut in the texture of its membranous 
epicarp and fibrous mesocarp, or that of the walnut, 
differing both in being inferior and in being syn- 
carpous, may be called dmpaoeotis. 

Monocarpellary. 

1. Legume, ex. Pea (Legiminoaa:). 

2. Drupe, ex. Plum {Di wpucece). 

Polycarpellary. 

Apocarpous. 

8. Btffirio (i.) of achenes, ex. Buttercup, Straw- 
beiTj', Rose.; (li.) of follicles, ex. Columbine, 
Larkspur, Peony ; (iii) of drupels, ex. Ra8i>- 
berry. 

Syncarpous. 

Superior. 

4. Caryopsis, ex. Wheat {Gramineoe) 

5. Biliqua, ex. Wallflower (Cruci/erw). 

6. Regina, or Superior schixocarp, ex. Mallow, 

Geranium^ Tropaolum, Euphorhiaoeos, Labi- 
ake. 

7. SanuuR, ex. Ash, Elm, Maple. 

8. Capsule, ex. Primrose, Pink, Violet. 

9. Nuoulone (Superior berry) , ex. Qnipe, Tomato, 

Orange. 

Jnfertor (more or less pseudocarpic). 

10. Oi^Mela, ex. Bunflower {ComposiUB). 

• 11. Knt, ex. Hazel, Oak {Cvpulijhts), 


12. Cremocarp, or Inferior schizocarp, ex. Cara- 
way (Umbelli/erfr). 

13. Berry, ex. Gooseberry, Banana, Prickly Pear. 

14. Pepo, ex. Cucumber {Cucurbitaoece). 

16. Pome, ex. Apple {Pomacece). 

The leffume, or pod, the characteristic fruit of the 
great order Legumimsce, the pea and bean tribe, is 
monocarpellary and one-chambered. It generally 
contains several ovules arranged in a single row 
along its ventral suture, though attached alternately 
to each of the two united margins (Fig. Gl, E). When 
ripe it is dry and splits down both sutures. In 
Astragalus a longitudinal dissepiment occurs as an 
ingrowth from the sutures ; and in other cases the 
legume is either constricted between each seed or 
is divided at these points by transverse dissepiments. 
It is then termed a lomentum^ or preferably a lomen- 
taoeous legume. 

The drupe, the characteristic fruit of the Drupa- 
cccp, a sub-order of Rosaoece, consists of one carpel, 
which when immature generally contains two 
o^ ules, but when ripe has commonly but one seed 
or “ kernel.” The drupe is indehiscent and its peri- 
carp is generally divisible into three layers, the thin 
outer “ skin” or epicarp, the thick fleshy mesocarp, 
and the densely sclerenchymatous stone ” or endo- 
carp. In some cases these layers are less readily 
separable than in others. The epicarp may be 
pubescent, as in the peach ; glaucous, as in the 
plum ; glabrous, as in the nectarine ; or polished, 
as in the cherry. Stone fruits are grown mostly 
for their mesocarp; but in the almond {Amygdalus 
conimimis), a near ally of the peach, it is the seed 
that has been the object of cultural selection, and 
the mesocarp is stringy and valueless. 

Etcerio (Greek iraipos, lietairos, a companion) is a 
general term for all apocarpous polycarpellary 
fruits. Some writers apply the term “ fruit ” to 
each carpel in this case ; but it seems preferable to 
apply it to the whole product of a single flower. 
The terms carp id and fruitlet have been suggested 
for each carpel, and the objectionable multiple fruit 
or synca/rp for the whole. There are three chief 
varieties of the etserio, differing in the character of 
the carpels. The etcerio of cuslienes consists of a 
generally indefinite number of carpels, each of 
which is an aohene (Greek &, not ; ehaind, I 

split) or dry, indehiscent, one-seeded, and superior. 
Achenes do occur siqgly, as in AlchemUla^ but 
not commonly, so we have not enumerated it with 
the legume. The fruit of Rmwmdut or PotewtiUa 
is a typical etasrio of achenes. The etrawberry, as 
we liave seen, is more pseudocarpic, the achenes 
being scattered over the red fleshy outgrowth from 
the receptacle. So too the rose, having fts achenhs 
enclosed in a fleshy but not adherent reoeptaoullu: 
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tube, has been distinguished by the unnecessary 
special term oywvrrlvidmi. The ctwrio of follicles 
more often consists of a small number of carpels, 
two, three, or five, arranged in a whorl or ring, each 
being b. follicle, i.e„ dry, many -seeded, and dehisc- 
ing down the ventral suture only (Fig. 62, G). Thus 
we commonly have two or three follicles in the 
peony ; three in the larkspur ; five in the columbine ; 
but in Magnolia we have an indefinite number ar- 
ranged spirally. A follicle, which simply differs from 
a legume in splitting only down one suture, seldom 
occurs singly, though it does so in some peonies and 
larkspurs. The eUerio of drupels, the fruit of Ruhus, 
the raspberries and brambles, differs from the 
others in being succulent, each carpel, of which 
there are generally many, being a drujyel or minia- 
ture drupe, with polished or glaucous epicarp, fleshy 
mesocarp, stony endocarp, and one seed, just as in 
the Drupacece. The drupel, however, often has a 
style persisting as a hook (Fig. 62, f). 

Tiie legume, drupe, and etasrio being all superior, 
in passing to syncarpous fruits we will begin, as we 
liave said, with those types that are superior, which 
also are not pseudocarpic, and among them we 
have five chief dry fruits and only One succulent 
form. The caryopsis, the characteristic fruit of 
grasses, differs mainly from an achene in being 
syncarpous. Some grasses, such as Nardus, have, 
in fact, only one carpel, which is, therefore, an 
achene ; but most, as for example the wheat, have 
two, their line of junction marked by a groove and 
their styles being distinct; whilst in the bamboo 
there are three and consequently three grooves. 
In all cases alike, however, there is but one seed, 
and it is characteristic of grasses that this seed 
so entirely fills the ovarian chamber that its coats 
are firmly united to the pericarp, being, in fact, only 
separated in milling. 

The siliqua, the characteristic fruit of Oruciferce, 
consists almost always of two carpels, forming a 
two-ohambered fruit, with several seeds arranged 
parietally, which are left, when the sides of the ripe 
fruit fall off as “ valves,” attached to the edge of 
the rephm or dissepiment. A distinction was 
formerly drawn between the siliqua, which was long 
and pod4ike, and the silioula or silicle, which was 
broader than it is long. The siliqua, like the legume, 
is oommonly compressed, and a more important dis- 
tinction is between those Compressed at right 
xmglCs to the replum Qatisept) and those in which 
that partition crosses the short diameter (rngusti- 
sept). In the radish (Baphmus) the siliqua is 
Umsimtaeeous, or constricted between the seeds, with 
transverse septa and dehiscing in joints (Fig. 62, e). 

The terih regmOi though not often used, may be 
oonveniently applied, as a short name, for those dry 


superior syncarpous fruits that break up when ripe, 
not so as to disclose their seeds, but into their con- 
stituent carpels or half-carpels, which remain closed 
until the germinating seed pierces them aS thfjr 
decay. Such fruits are termed sohizoowrps ; but 
this term is equally applicable to regmas, which are 
superior, and to cremocarps, the an^ogous inferior 
fruits. The segments into which they divide are 
called cocci (singular, coccus), nutlets, or viericwrps 
(Greek mSrOs, a part), though the latter term 
has generally, but needlessly, been restricted to the 
halves into which the fruits of Umbelliferce divide 
when ripe. The regina occurs in various groups of 
plants all of which are not very closely akin, such as 
the Malvaceee, Geranium, Tropaolum, Buphjorbiomm, 
LahiatcB, and Boraginaceae, In Malvaoem (Fig. 62, A), 
and Buplierhiacect we have a ring of carpels united 
before they are ripe and often indefinite in number^ 
with hardly any carpophore or prolongation of the 
axis in the centre of the ring. The same is the case 
with Tropaolum, in which genus there are generally 
three carpels. In Geranium, Pelargonium, etc., as 
we have seen (p. 38), there are five carpels, the 
styles of which fit into grooves in the long fluted 
carpophore, from which they coil upwards when 
ripe. In Lahiatce and Boraginaoea the two carpels 
divide, by the ingrowth of their midribs or dorsal 
sutures to join the central placentas, into four one- 
seeded cocci, each of which is therefore a half -carpel. 

The samara is a fruit furnished with a wing-like 
outgrowth of the pericarp, which, catching in the 
wind, often gives it a rotary motion and may at 
least carry it from beneath the shade of the parent 
tree. This structure occurs in groups not otherwise 
closely related, such as the ash, elms, and maples. 
In the ash there is a single oblong linear wing pro- 
jecting beyond the loculus or ovarian chamber. In 
the elm (Fig. 62, B) the wing forms an obovate 
flange round the loculus, ending in two hooked point® 
(one for each carpel) above. In the maples and 
sycamores (Fig. 62, B, c,) the fruit is really a winged 
schizocarp of two, or more rarely three, carpels with a 
carpophore and a distinct loculus and wing to each 
carpel. There are also inferior samwroid fruits, and 
the student must be careful not to confuse these 
winged fruits with winged seeds, such as we have in 
firs, in which the wing is continuous with the testa. 

The term capsule is a general one, applicable to 
almost all dry polycarpellary syncarpous superior 
fruits except those just mentioned. Capsules may 
be one or many-chambered, have generally many 
seeds, but may have parietal, central, or free-central 
placentation, and differ very much in their mo^ 
of dehiscence. In some few oases they deMsoe 
transversely, the top coming off as a round lid, as in 
the pimpernel {ATwgadUs), a genus of Primutaeeiffy 
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in Plantago^ in Hyoieyamus^ and in the Brazilian 
monkey-pot8(Ze(jy^^w). This form has been termed 
2 i.pywidimi, Other oapsules are poroiiSy small holes 
forming in the pericarp, as beneath the project- 


seeds on the placentas as a free central oolnmn, 
as in Datwra, the thorn-apple. This is termed 
sejpblfragal. The inferior capsular fmit of Iridaeea 
and CanipmuUbceiB has been styled a diplotegi%m. 



Fig, 62.— A. Regma of Mallow (Malm sylvestrie). b. Double samara of Sycamore [Actr Pseudoplatanvs). c. Longitudinal 
section of the flower of the same. d. Longitudinal section through a Strawberry (Fragarw, vesca), hi. disk, fr, achene. 
E. Samara of Elm (Ulmm) f. Lougituciiiuil section tlirough etterio of drupels of Raspberry (Hubus idatus), hi receptacle, 
/. drupel, a. Etsario of follicles in Marsh Marigold {CaUka). h. Lomentaceous siliqua of Radish (lUiplianm). 


ing stigmatic surface in a poppy -head, and in the 
monosymmetric fruits of snapdragon {Antirrhi- 
nuni) and toad-flax {Linaria). Other capsules 
dehisce by teeth^ the carpels splitting slightly apart 
at the apex, as in Primula (Fig. 61, a), Dimthm^ 
etc. Most oapsules, however, split with a valmlar 
dehiscence, the side-walls or pericarp splitting longi- 
tudinally and coming away in segments known as 
valves. If this splitting takes place down the dorsal 
sutures or midribs it is called looulioidal^ because 
in a many-ohambered ovary, which will have central 
placentation, each loculus will be broken into. 
Each valve in this case will consist of the pericarp 
of two half-carpels with the seeds attached, origin- 
ally, at least, to its centre (Fig. 61, B). If the split- 
ting is along the ventral sutures it is termed septi- 
beoause with many-chambered forms having 
oeniral placentation the septa or dissepiments are 
split, the seeds being attached to each side of the 
valve, the valves being each the pericarp of an entire 
carpel. Lastly, vrith either of these modes of de- 
hiscence of the ** paries or outer wall of the capsule, 
the septa may be so broken across as to leave the 


The nucukme, or superior berry, is a fruit varjring 
considerably in structure. The grape ( Vitis) con- 
sists of two carpels with two seeds each on a central 
placenta, the fruit being actually two-chambered, 
with a skin or epicarp and a succulent endocarp. 
The structure of the fruit of the Solcmaoece — in^ 
eluding the tomato. Capsicum^ winter-cherry, 
bitter-sweet, etc. — is essentially similar, but the 
seeds are more numerous. The usually trimerous 
fruits of Passijloracece can generally be recognised 
by the gynophore separating them from the per- 
sistent calyx. The orange and the closely similar 
fruits of the rest of the order Au/rantiacdiB are con- 
siderably different. They consist of a number of 
carpels and rest on a small circular oushionjike 
hypogynous disk. The epicarp, more or less separ- 
able, is yellow, leathery, and thickly studded ^th 
oil-glands. The mesocarp is white and flocculent, 
and the endocarp, which alone extends along the 
septa between the carpels, is transparent and 
papery. From its inner vralls a number of large 
spindle-shaped cells forming the “|)ufp”are pro- 
duced, which become filled with watery celt-tfap 
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containing an orange colouring matter, citric and 
malic acids, etc. There are typically two seeds in 
each carpeL 


CHEMISTRY.— VIIL . 

[Continued from p. 197.] 

SULPHUR AND ALLOTBOPIC VARIETIES—SULPHUR- 
RTTBD HYDROGEN— CHLORIDES, OXIDES, AND 
ACIDS OF SULPHUR— MANUFACTURE OP OIL 
OP VITRIOL— SELENIUM— TELLURIUM. 
Sulphur (S), atomic weight 32.— This element 
has long been known ; it exists in the earth’s crust, 
usually in volcanic regions, in the free state. It 
also occurs combined with many metals — as sul- 
phides, galena or sulphide of lead, PbS. ; cin- 
nabar, sulphide of mercury, HgS ; blende, sulphide 
of zinc, ZnS, etc. — as sulphates, gypsum, calcium 
sulphate, CaS 04 -f- SHjO, etc. — and in volcanic 
gases as sulphur dioxide, SOg, and hydrogen sul- 
phide, HgS. Sulphur is found in various organic 
bodies, as oil of mustard, in the onion, in garlic, 
bile, in the white and yolk of eggs, etc. 

Most of our sulphur is derived from Sicily and 
Italy; it is extracted by the simple process of 
melting it out of the rock in which it is found, and 
is usually purified by heating it until it boils, and 
then condensing the vapour in a suitable chamber. 
It occurs in commerce in sticks (roll sulphur), which 
are obtained by casting the melted sulphur in tubu- 
lar moulds. 

Sulphur, like carbon, exists in several allotropic 
forms : — 

1. The rhombic or octahedral form (see Fig. 33). 
This is the fdrm in which sulphur crystallises in 
nature, and is the most stable. 

2. Prismatic variety. When some quantity of 
sulphur is melted in a crucible, and 
allowed to cool until a crust forms on 
the surface, if the crust be broken, and 
the sulphur which is still melted be 
poured out, the crucible will be found 
studded with long slender prisms of 

Fig. 88. snlphur. This variety, as well as No. 1, 
is soluble in carbon bisulphide. 

8. The plastic or elastic variety. This is in- 
soluble in carbon disulphide, and is prepared as 
below. 

4. Amorphous forms, i.e., forms which have no 
definite crystalline shape, milk of sulphur, etc. 

When ordinary roll sulphur is placed in a test 
tube and heated it melts to a yellow liquid at 
118® Cent.; at 180® Cent, this yellow liquid is 
somewhat suddenly converted into a viscid, semi- 
solid. maai; the colour of the sulphur also 
darkens condderably ; if the heating be con- 
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tinned, the sulphur again becomes liquid about 
260® Cent., and finally boils about 440® Cent, tf 
the melted sulphur, just before it boils, be poured 
in a thin stream into cold water, it solidifies BM 
amber-coloure<l elastic threads, forming the plastic 
variety mentioned above. In time this ehwtio mo- 
dification becomes brittle, and is converted into 
modification No. 1. Ordinary roll sulphur — specific 
gravity, 205 (water = 1)— is insoluble in water, 
and but slightly soluble in alcohol and ether; it 
dissolves readily in carbon bisulphide, petroleum, 
benzene, and chloride of sulphur (SjClj). Sulphur 
does not unite directly with nitrogen, but combines 
readily when heated with most of the other ele- 
ments, as hydrogen, phosphorus, zinc, iron, copper, 
lead, silver, etc. Bright metallic silver when brought 
into contact with a body containing unoxidised 
sulphur, is immediately blackened, owing to the 
formation of sulphide of silver. Silver spoons are 
thus blackened by the yolk of an egg, and by 
exposure to the atmosphere of towns which bum 
gas and coal. 

Hydrogen Sulphide, or Sulphuretted Hydrogen 
(HgS). — This colourless gas is most conveniently 
prepared by acting upon fragments of ferrous sul- 
phide (6d. per lb ) with dilate hydrochloric acid ; 
the hydrogen apparatus (Fig. 6) can be employed — 

FeS + 2HC1 = HaS -h FeCla. 

Ferrous chloride. 

This gas should be collected over warm water, as 
cold water dissolves three to four times its volume 
of hydrogen sulphide. It burns with a blue fiame, 
forming SOj, and 8 ; it has a very unpleasant 
odour and sweetish taste ; it is very poisonous : in 
cases of poisoning it is best to remove the patient 
at once into fresh air. Hydrogen sulpUde is 
destroyed by chlorine — 

HjS + 201 = 2HC1 + S, 

but as chlorine is itself poisonous, this reaction 
cannot be utilised when hydrogen sulphide has 
been taken into the lungs. This gas can be 
condensed to a colonrless liquid at a pressure of 
17 atmospheres at 10® Cent. Hydrogen sulphide, 
both as a gas and in solution in water, is a most 
valuable reagent or test in the laboratory ; It pre- 
cipitates many of the metals from their solutions 
as sulphides, some from solutions coiitainlng hydro- 
chloric acid, and some only when their solution^ 
are neutral or alkaline. Thus the following metals 
are precipitated as sulphides from an acid solu^ 
tion : — Bismuth, copper, lead, mercury, silver, 
tin (stannous salts) as black or brown precipitatfS| 
cadmium, arsenic, and tin (stannic) as yellow pi|w« 
j)itates; and antimony as an orange preoii^iatfej 
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while iron, cobalt, and nickel (black), zinc (white), 
and manganese (flesh colour) are only precipitated 
when the solution is neutral or alkaline. The pre- 
sence of hydrogen sulphide is easily detected by its 
odour, or by a piece of paper moistened with lead 
acetate solution, which is turned brown or black. 
Ordinary paint which contains white lead (PbCOs) 
is turned black in a similar way. 

Chloridet of Sulphur. — When dry chlorine is 
passed over melted sulphur, a vapour is obtained 
which condenses to a clear yellow liquid with an 
irritating odour ; this is vwnochlorlde of sulphur^ 
SjOl^. It has the property of dissolving sulphur 
readily ; the solution is used for vulcanising india- 
rubber. Ordinary india-rubber in warm climates 
becomes sticky and unusable ; but if a small quan- 
tity of sulphur be mixed with it, and the mixture 
heated, the two combine, forming vulcanised india- 
rubber, which does not become sticky, and at the 
same time retains its elasticity. If too much sulphur 
be added, the hard non-elastic vulcanite is formed. 
Two other chlorides— SClj and SCI4— are known. 

Oxides aaid Acids of Sulphur. — There are two 
oxides and eight acids of sulphur : — Sulphur di- 
oxide, SOj ; sulphur trioxide, SOs ; hyposulphurous 
(formerly called hydrosulphurous) acid, H^SOg; 
sulphurous acid, H2SO3; sulphuric acid, H2SO4; 
thlosulphuric (formerly called hyposulphurous) 
acid, H3S2O3 ; dithionic HaSaOg, trithionic HaSgO®, 
tetrathionic H3S4O3, and pentathionic HjSjOg, 
acids. It is particularly unfortunate that two of 
these acids, HjSO, and 11^8303, should have been 
cidled hyposulphurous acid. In all modem text- 
books H3SSO3 is called thiosulphuric acid ; but its 
most common sodium salt is invariably termed in 
commerce “ hyposulphite of soda.” 

Sulphur Dioxide^ or Sulphurous Anhydride {^ 0 ^, 
—This colourless gas is always produced when 
sulphur bums in oxygen ; it is most conveniently 
prepared by heating sulphuric acid with copper 
turnings or clippings in a flask famished with cork 
and delivery tube — 

Ctt + 2 HjS 04 = CUSO4 -f- SO3 +2H2O. 

Copi»er sulphate. 

The gas must be collected over mercury, or by 
downward displacement, since cold water dissolves 
sibout 80 times its volume of the gas. Instead of 
copper, mercury, sulphur, or carbon can be used to 
decompose the sulphuric acid. Sulphur dioxide 
is a colourless, heavy, irrespirable gas; specific 
gravity = 32 (H = 1 ). It has the characteristic 
odour of burning sulphur. It is easily liquefied at 
a temperature of — 10® Cent., or at a pressure of two 
atmospheres at ordinary temperatures. It does not 
support ordinary combustion; it absorbs oxygen 


from many substances, and so is called a reducing 
agent ; thus, when added to a solution of gold, it 
precipitates the gold as a metallic powder. Sulphur 
dioxide bleaches, and is usually employed in bleach- 
ing wool, flannel, silk, and straw, substances which 
would be' injuriously affected by chlorine. It is also 
one of our most useful and powerful disinfectants 
and antiseptics. The burning of a large sulphur 
match is a common method of disinfecting a room, 
sweetening a cask, etc. When this gas is dissolved 
in water, a solution of sulphurous acid, H2SO3, is 
produced. This acid forms with the metallic 
oxides an extensive series of salts called sulphites ; 
these all give off sulphur dioxide when heated 
with dilute acids. If some fragments of zinc be 
added to sulphurous acid the metal dissolves 
without effervescence, forming hyposulphurous — 
or, as it used to be termed, hydrosulphurous — 
acid, H2SO2 — 

H3SO3 + Ha = HaSOa + Kfi. 

Sulphur Trioxide, or Sulphurie Anhydride (SO3). 
— This substance is obtained as colourless silky 
needles by passing a mixture of sulphur dioxide 
and oxygen over heated, finely divided (spongy) 
platinum, SO2 + 0 = SOg. It can also be prepared 
by distilling a mixture of strong sulphuric acid 
with phosphorus pentoxide, P3O5. Sulphur trioxide 
combines violently with water, and gives out much 
heat, forming sulphuric acid, H2SO4. 

Sulphuric Acid — Oil of Vitriol (H2SO4). — This is 
the most important chemical product manufactured ; 
and since the quantity of chemicals used by a 
country gives a rough estimate of its progress, it 
has been stated that the commercial prosperity of 
a country can be gauged by the amount of sulphuric 
acid which it consumes. Sulphuric acid is used in 
nearly every chemical manufacture; as examples, 
we may mention washing soda (so largely employed 
in glass- and soap-making), chlorine (for bleaching 
powder), phosphorus (for matches), nitric acid, etc. 

The method now used for the manufacture of sul- 
phuric acid originated about 1790 . The substances 
from which sulphuric acid is made are sulphur 
dioxide, water, ordinary air, and nitric acid vapour ; 
the substances which result are dilute sulphuric 
acid, nitrogen, and peroxide of nitrogen, NOs. Sul- 
phur dioxide is incapable of rapidly absorbing 
oxygen from the air, but in the presence of water 
it can absorb oxygen from nitrogen peroxide, NO3, 
reducing it to colourless nitric oxide, NO, The 
latter substance is capable of absorbing oxygen 
from the air and re-forming the orange-red NO|; / 
so in the presence of a large quantity of sulphur 
dioxide, air, and water, a oomparatifely minute 
quantity of nitrogen peroxide acts as a carrier^ 
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tttklng tip oxjFgen from the air and delivering it to 
the salphor dioxide, which is thereby oxidised, 
and in the presence of water converted into sul- 
phuric acid. Some believe that the nitric oxide is 
converted into N3O3 and not into NOg, but in either 
case the reaction is essentially the same. 

The sulphur dioxide is obtained by burning iron 
pyrites or sulphur in furnaces ; the gas thus pro- 



ng 34. 

duced passes, mixed with a large quantity of air, 
into a series of enormous chambers (Fig. 34 ), made 
of sheet lead — lead being the only practicable 
metal which resists the action of the sulphuric 
acid ; these chambers may be 100 feet long by 20 
feet broad, and 16 feet high, they are supported 
outside by timber framing ; the joints of the lead 
must be united by melting in pure lead with the 
aid of the oxyhydrogen blowpipe, as ordinary 
solder (tin and lead) would be acted on by the 
acid. Into these leaden chambers are also intro- 
duced the nitric acid vapour and the water in the 
form of steam or finely divided spray. The nitnc 
apid vapour is at once reduced to nitnc oxide — 

(1) 3SOa -f 2HNOs + 2H80 = 3H2SO4 -f 2NO. 
which in its turn absorbs oxygen from the air — 

(2) NO-f 0=N0a; 

the nitric peroxide oxidises another molecule of 
sulphur dioxide — 

(3) NOj + SOg -h HgO = H 2 SO 4 + NO. 

Reaction number two then follows, then number 
three, and so on, until all the sulphur dioxide is 
converted into sulphuric acid. The gases which are 
left consist of nitrogen (from the air), with a little 
oxygen and nitrogen peroxide ; the nitrogen and 
oxygen are allowed to escape, but in all modem 
works the nitrogen peroxide is absorbed by passing 
the escaping gases over a surface of strong sul- 
phuric acid ; when the strong acid, which has ab- 
sorbed the nitrogen peroxide, is diluted, the nitrogen 
peroxide is evolved and passes in with a fresh 
quantity of sulphur dioxide, so that the same 
nitrogen peroxide is used over and over again. 

The aci<i, which is drawn off from the chambers. 


contains about 66 per cent, of H,S04, the rest being 
water; it is known as ** chamber acid.’* This k 
further concentrated by boiling down in leaden 
dishes until it contains 78 per cent. 0^ H13O4, when 
it is known as brown oil of vitriol or B.O.V. If 
the boiling be continued after this strength baa 
been attained, the acid will dissolve the lead 
rapidly, so further concentration has to be effected 
in glass or platinum vessels, when an acid of 94 per 
cent, can be obtained. Ordinary oil of vitriol always 
contains in solution sulphate of lead, which renders 
the acid milky when water is added, and eventually 
settles as a white precipitate; the ordinary acid 
usually contains also arsenic. Pure sulphurio 
acid is a colourless oily fluid, specific gravity 1 * 84 , 
it has a great affinity for water, and thus decom- 
poses and chars many organic substances. When 
sulphuric acid is added to water, great heat is 
produced ; so that sulphuric acid should never be 
added to hot water, nor water to strong sulphuric, 
acid. If strong sulphuric acid should by any* 
chance come into contact with the skin, it should 
be washed away by the sudden application of Imrge 
quantities of cold water, and then any remaining 
acid neutralised by a weak solution of sodium car- 
bonate. Strong sulphuric acid is much used in the 
laboratory for drying gases. It combines with 
many metallic oxides, forming sulphates, which 
usually crystallise well, and are mostly soluble in 
water ; tlie principal exceptions being the sulphates 
of lead, barium, and strontium. The solution dl a 
sulphate gives a white precipitate with barium 
chloride, which is insoluble in hydrochloric acid. 

Nordhausen or Fuming Suljjhurio Acid (HgSgOy). 
— This fuming liquid is prepared by distilling dried 
ferrous sulphate (green vitnol). It closely resem- 
bles ordmary sulphuric acid, but it fumes in the 
air ; it is used for dissolving indigo, in the prepara- 
tion of artificial alizarin (the colouring matter of 
the madder plant), etc. 

Thiomlphvrio or Hypoiulphvrou$ Acid (HgSgOg). 
— This acid has not been prepared, but its sodiom 
salt, sodium thiosulphate or, as it is always termed 
in commerce, “ hyposulphite of soda,” is used largely 
in photography as a fixer, i.c., it fixes or renders 
permanent the photographic image by dissolving 
out the silver bromide or chloride which has not 
been exposed to the light. Sodium thiosulphate 
can be prepared by boiling sulphur with sodium 
sulphite solution 

S-f-Na,SO,=Na9SjOy 

A solution of this salt dissolves silver* chloride, 
bromide, and iodide readily, forming a double 
sodium silver thiosulphate, NaAgSgOn which U 
soluble in water. 
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Selenium (Se), atomic weiffht 79. — This element 
was discovered in 1817 by Berzelius in some red 
deposits found in sulphuric acid chambers. There 
are three allotropic forms of selenium (1) a red 
powder; (2) a black crystalline form; and (3) a 
form insoluble in carbon bisulphide, which is ob- 
tained by heating ordinary selenium for some time 
to 210'* Cent, till it solidifies to a granular crystal- 
line mass. 

Tellurium (Te), atomic weight 126, was dis- 
covered in 1782; it occurs combined with gold, 
silver, bismuth, etc. It is a bluish-white solid, 
with a metallic lustre, specific gravity 6*4 
(water =1). It is insoluble in water and in 
carbon bisulphide. 

Sulphur^ selenium, and tellurium form a group of 
closely allied elements ; they all burn with bluish 
flames, producing the oxides SOo, SeOj, and TeOj ; 
they form colourless gases with hydrogen, HgS, HjSe, 
HjTe, which have offensive odours, and precipitate 
many metallic solutions. They form, with the excep- 
tion of selenium, two oxides and two acids, which 
have similar properties. It is also noticeable that 
the atomic weight of selenium is nearly the mean 
between that of sulphur and tellurium— thus S 32 

•f Te 126 = = 78*6 (Se = 79). A similar relation 
occurs in the halogen group— chlorine, bromine, 
and iodine — = 81*2 (Br = 80). 


LATIN.— XXIIL 

[Conti Jilted from p. 202 .] 

Exebcise. 

In a philosopher I should not disparage eloquence 
if he had it to offer ; if he had it not, I should not 
clanlour for it. I shall willingly agree with you if 
you prove to me what you say. If that alone were 
pleasure which flowed into the senses, so to say, 
with an attendant feeling of sweetness, no part of 
our body would be contented by mere freedom 
from pain without a pleasant sensation as well. 
But if, as Epicurus maintains, the highest pleasure 
is to have no pain, the first of your concessions was 
right— that when the hand was thus affected, it 
felt no want. If a life full of pain is above all 
things to be avoided, assuredly it is the greatest 
evil to live in pain. “Who would think virtue 
desirable,*’ says Epicurus, “ unless it caused 
pleasure?” Assuredly they would not have done 
so if the^ bad thought that it did ndt concern 
them at all. If 1 were to deny that I am in- 
fluenced by regret for my friend, I should certainly 
be lying. If it is true that the soul of the best of 
men flies aw&y most easily in the moment of death 


from the custody and fetters of the body, who can 
we suppose to hav^ had an easier voyage to heaven 
than Scipio 7 He would never have wished such a 
thing, but if he had, I should have obeyed. If 
he wished him to set fire to the temples, he 
would think he ought to do it. It is diiflcult for 
friendship to be maintained if you fail in virtue. 
If you are wont to admire my wisdom (I would 
it were worthy of your good opinion 1), it consists 
in following and obeying nature — the best of 
guides — as divine. You will do what is most 
pleasing to us if you tell us this first. I will 
certainly do so, especially if, as you say, it will 
oblige you both. If you had not lost it, I should 
never have recovered it. If that were true, it 
would blot out every hope. You must believe 
that I am still the same, even if you see me not. 
If this were not so, no one would strive for the 
fame of victory. 


§ 27. (6) Concessive and Comparative Clauses. 

We need not stay long over the remaining kinds 
of adverbial clauses. They illustrate clearly the 
difference of meaning between the indicative and 
the subjunctive moods, and are closely akin to the 
conditional clauses which we have just discussed 
at length. 

Apart from special idioms— to some of which 
attention is directed below — the general distinction 
holds, viz., that if the concession, contrast, com- 
parison, limitation, is regarded or stated as a fcbot 
or reality, the indicative is used ; if it is regarded 
or stated as imagiTuiry, as a mere conception, the 
subjunctive is used. (Of course, the subjunctive is 
also always used in Oratio Ohliqua.') 

The chief concessive conjunctions (so called 
because they make some concession or admission, 
in spite of which the statement in the main clause 
remains true) are etsi, etiamsi, tametsi ; qvamquam^^ 
quamris, licet ; cum (= “ although ”), and qui (the 
relative). The contrast or opposition referred to is 
often marked and emphasised by other words, e,g,^ 
teamen in the principal clause. 

The compounds of si are used precisely as si is in 
conditional clauses. 

Quamquam is almost invariably found wdth the 
indicative; and quamvis, licet^ cum, and qui^ 
equally invariably with the subjunctive. 

Quamvis is often found with a single word 
(adjective) without a verb. 

The chief comparative conjunctions (expressing 
likeness, etc., or the opposite, to the statement 
made in the main clause) are atque (ac), qwtm, uitf 
velut, quasi, velut si, tasnquam {si), qvsmadmodum t 
they are constantly led up to or emphasis^ by 
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corresponding demonstrative adverbs, saoh as Mqw, 
alitSTt teous^ potius^ ita^ He. 

EXEBGliSS. 

^though he was suddenly snatched away 
from us, he lives and always will live in my 
memory. However bold he may be, he would not 
dare to do that. Although the* soldiers were worn 
out by forced marches", they eagerly demanded 
battle. However wise you may be, you will not 
conquer him. Do it as suddenly as you like, you 
will not surprise him. Although the attempt was 
not successful, yet it is worthy of the highest 
praise. Though I die, I will say so I He behaved 
as though he was mad. He acted quite differently 
from what I expected. He is equally guilty in 
reality, as if he had been the cause of all our 
troubles. He will be punished as though he were 
your father’s murderer. I was as much alarmed as 
if I had fallen into the midst of the flames of civil 
strife. Never in my life have I derived such 
pleasure from anything as from this honesty ; and 
the fame it brings, great though it is, does not 
delight me as much as the honesty itself. Things 
which we cherish in our hearts are no less ours 
than those which we look on with our eyes ; and 
no greater friend than I am could succeed you. 
Although I found the business begun in a quite 
different fashion from that which I should have 
approved of had I been present, all the same I 
did what I had promised. Be sure that you are 
not more anxious than I am that your departure 
from me should be as fruitful as possible to you. 

Obatio Obliqua. 

In discussing the syntax, we gave you in outline 
the chief rules for transferring Oratio Recta into 
Oratio Obliqua. It is necessary, however, to treat 
the subject systematically, and at greater length, 
80 that we shall recapitulate and expand what we 
have said above. 

§ 28. We have now passed in review some of the 
chief varieties of principal sentences and of 
subordinate sentences, and are in a positimi to 
consider more fully the constructions used in Latin 
in Oratio Obliqua. Some of the most important 
laws for regulating the expression of subordinate 
sentence^ in Oratio 0hliqv4i or Virtual Oratio 
Obliqua we have already npticed, in particular 
the constant use of the subjunctive mood ; but the 
following rules will set the whole usage in a clearer 
Ught. 

We must distinguish between (1) principal sent- 
ences, an(^(2) subordinate sentences. 

And, farther, we must distinguish as to (i.) mood, 
and (ii.) tense, all the persons of Beda being repre- 


sented by the third in (except that the ftrst 

person is kept when the speaker is reporting his 
own words). 

(1) Pbinoipal Sentences are of three kinds-- 

(a) Statements. 

(b) Questions. 

(c) Commands. 

(a) Statements^ whether they occur in the indica- 
tive or the subjunctive in Oratio Recta, are always 
m the infinitive in Oratio Obliqua. The tense is 
present, past, or future, according as the tense of 
the original verb oi 4 )ratio Recta was present, past, 
or future. 

(b) Questions which are closely dependent on a 
verb of asking, or deliberative questions— which 
in Oratio Recta would be in the subjunctive — are 
put in the subjunctive in Oratio Obliqua. Other 
questions are put either in the subjunctive or the 
infinitive: — (i.) Questions which in Oratio Recta 
are addressed to the first or third person (usually 
rhetorical questions to which no answer is expected), 
are expressed by the infinitive in Oratio Obliqua ; 
(ii.) Questions addressed to the second person are 
put in a secondary tense of the subjunctive. To 
these rules there are occasional exceptions. 

(c) Commands, whether in the imperative or the 
subjunctive in Oratio Reota^ are in the subjunctive 
in Oratio Obliqua ; and the tense is almost always 
secondary. 

(2) SuBOBDiNATK SENTENCES, whether in the 
indicative or the subjunctive in Oratio Recta, are 
in the subjunctive in Oratio Obliqua : the tense 
being usually secondary. 

For the sake of vindness, especially if the verb 
introducing the Oratio Obliqua be in the present 
tense, the present and perfect tenses of the sub- 
junctive are sometimes used in subordinate sent- 
ences (but rarely in questions and commands). 

The following table gives a view of the cor- 
respondence of moods and tenses between Oratio 
Recta and Oratio Obliqua 


Oratio Recta. 


i Indicative. ) 

Staiments -J subjunctive. f 

( Subj. and Ind. \ 
Questions 2nd pewon. ) 

(ind istASrdpers. 

Subordn. J Indicative. ) 

Sente7ices ( Subjunctive. ) 


Oratio ObWiua. 


Mood. 

Tense, 

Influ. 

Same. 

Subj. 

Usually Mcondary. 

iDiln. 


Subj. 

Usually secoadMSf. 

Subj. 

Usually aecoadMtjf* 


i TRANSLATION.-VERGIL. 

We propose now to give you for translation aom# 
passages from the greatest of Latin poems— the 
“ .fflneid ” of Vergil. It is impossible for yoa to 
read throngh this work, whioh is divided into twelvo 
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books, oaoh containing on the average abont 800 
lines ; bat we may, by selecting some of the best 
parts, give you a idea of the scope and grandeur 
of the whole. For this purpose we shall give you 
some introductory information concerning the poet 
and his work, his object in writing, and the condi- 
tions under which be wrote ; for otherwise, isolated 
passages can scarcely be understood. 

Vergil, who was bom at Mantua in 70 B.C., lived 
at the time when the Roman Empire — after being 
▼ent by divisions, and almost ruined by misgovem- 
ment— was settling down to peace and prosperity 
under the rule of Augustus. Although it would be 
misleading and unfair to describe Vergil as a Court 
poet, he wrote under the favour and protection of the 
Emperor and his minister Maecenas ; and it is pro- 
bable that the “ JEneid ” (like his earlier work, the 
** Georgies ”), was written at the suggestion of his 
patrons. The “^neid” of Vergil was to the Romans 
what the “Iliad ” and “ Odyssey” were to the Greeks 
— the great national epic. It contains the history of 
.£neas, the national hero, and the father of the 
Roman race ; it tells the story of his escape from 
Troy, of his wanderings by sea and land, and 
finally of his conquest of Latium, the district in 
Italy where Roman history began. In the plan of 
his work, Vergil is obviously imitating Homer. 
You must remember that the Latins had no 
literature until they came into contact with the 
Greeks; that the first Latin writers translated 
Greek poems, or wrote on Greek models; and 
that Latin literature in all periods was imitative. 
Hence it was natural for Vergil to imitate Homer’s 
Work, to make his characters similar to those of 
Homer, to adapt complete incidents from Homer, 
and even to translate passages at length from 
Homer, or other Greek poets. Thus .^neas, the 
hero of Vergil’s poem, corresponds partly to 
Odysseus, the hero of the “Odyssey”; partly to 
Achilles, the hero of the “ Iliad.” We have in the 
first book of the “ JEneid ” an account of the wander- 
ings of iCneas until he is cast on the shores of 
Carthage, where he falls in with Dido, the queen 
of the country, and is entertained by her. In the 
second and third books, he relates to Dido the story 
of the fall of Troy, just as Odysseus does in the 
“ Odyssey ” ; the fifth book, which is taken up with 
the games held in honour of Anchises, is suggested 
by the book of the “ Iliad ” concerning the games in 
honour of Patroclus. In the sixth book, ASneas, 
like Odysseus, descends to the land of shadows, 
and meets the spirits of departed heroes. Of the 
other books, the fourth is occupied with the love 
stoory of .fineas and Dido ; and the last six books 
deal with the conquest of Latium by JEneas. Such 
is the outline of the events described in the poem. 


Now let us consider what was the purpose with 
which the “,£neid” was written, and the great 
ideas underlying the poem. Vergil, although be 
took Homer as his model, added much that was 
•his own, and in the “.£neid” we most probably 
recognise a great patriotic purpose. The “.®neid,” 
as Professor Nettleship has said, has for its main 
purpose the celebration of the growth, under Pro- 
vidence, of the Roman Empire, and of Roman 
civilisation. It stands at the end of one period 
of history and at the beginning of another, and 
expresses pride in the past and faith in the future 
of the Eternal City, ^neas sums up in himself 
the great qualities of the Roman nation in its 
conquest of the world-great in war, great as a 
ruler and a civiliser of men. The spread of 
Roman arms and arts over the world, which had 
in Vergil’s time been almost completed, is typically 
described by the poet in the conquest of the bar- 
barous tribes of Latium by jEneas, and the in- 
troduction of peace and civilisation into Italy. 

We will now give you for translation a passage 
from the beginning of the “jEneid,” which con- 
tains some of the most familiar lines of Latin 
poetry. The first and fourth books, as you have 
just learnt, describe the adventures of .®neas at 
Carthage, his love for Queen Dido, and his deser- 
tion of her in obedience to the will of the gods. 
Critics have thought that this narrative fore- 
shadows in legendary form the greatest event 
of Roman history — the conflict of Rome with 
Carthage. This is represented in epic form by 
representing the goddess Juno as the champion of 
Carthage and the enemy of iEneas. The poem 
begins with a preface describing the subject of the 
poem, and an invocation to the Muse to inspire the 
poet : — 

Arma virumque cano, Trojae qui primus ab oris 
Italiam, fato profugus, Laviniaque venit 
Litora ; multum ille et terris jactatus et alto 
Vi superum, saevae memorem Junonis ob iram ; 
Multa quoque et bello passus, dum conderet urbem, 6 
Inferretque deos Latio ; genus unde Latinum, 
Albanique patres, atque altae moenia Romae. 

Musa, mihi causas memora, quo numine laeso 
Quidve dolens, regina deum tot volvere casus 
Insignem pietate virum, tot adire labores 10 

Inpulerit. Tantaene animis ccelestibus irae !' 

Urbs antiqua fuit (Tyrii tenuere coloni), 
X^arthago, Italiam contra Tiberinaque longe 
Ostia, dives opum, studiisque asperrima belli ; 

Quam Juno fertur terris magis omnibus unam 15 
Posthabita coluisse Samo. Hio illius a^;!ma, > 

Hie currus fuit ; hoc regnum dea gentlbus essui 
Si qua fata sinant, jam turn tenditqu^ fovetque. 
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Prpgeniem sad exvim Trojano a sanguine duel 
Audierat, T^rias olim quae verteret arces ; 20 

Hinc populum late regem belloque 8upe];bum 
Ventomm excidio Libyae : sio volvere Parcas. 

Id metuens, veterisque memor Satumia belli, 

Prima quod ad Trojain pro caris gesserat Argis ; 
(Necdum etiam causae irarum saevique dolores 25 
Exciderant animo : manet alta mente repostum 
Judicium Paridis spretaeque injuria formae, 

Et genus invisum, et rapti Ganymedis honores) : 

His acoensa super, jactatos aequore toto 
Troas, reliquiae Danaum atque immitis Acbilli, 30 
Arcebat longe Latio ; multosque per annos 
Errabcmt, acti fatis, maria omnia circum. 

Tantae molls erat Romanam condere gentem. 

NOTES. 

1. Anna virumque cano. “ I sing of battles and that hero.” 

Arma is used figuratively for beUa; virmn is, of course, 
^neas. 

2. Italiam and litora are both accusatives of the place to 

which, which in prose would require a preposition. 
Lavlnia litora = Latiuin. Lavinium was a city of Latium, 
which, according to the legend, was named after Lavinia, 
the bride of .^neas. 

8. Jactatus. “Much tossed both by land and sea.” Terris 
and alto are ablatives of place. 

4. Superum = “the ijowers above i.e., the gods. Notice 
the old form of the genitive jdural in -urn Instead of 
•orum ; cf. Danaum, in 1. 30. 

6. Dum conderet. Bum (“whilst”) with the subjunctive 

expresses purpose. These lines describe the subject of 
the poem— the foundation of Rome, the institution of 
the Roman religion, and tlie origin of the Latin race. 

7. Albani patres. Alba Longa was at one time the chief 

city in Latium. Here the Trojans were said to have 
originally settled, and from it Rome was supposed to 
have been founded. 

8. Mvsa. The “ Iliad ” also begins with an invocation to the 

Muse. 

Quo numine laeso, ablative absolute. Numen is a word 
difficult to translate in English. It means the will or 
purpose of a divinity, or sometimes the actual divinity. 
Here the reference seems to be to the injury to Juno : 
“ What attribute of divinity was hurt.” 

9. Regina deum. Juno. 

Volvere, Literally, “to roll"— f.e., “to go through,” “to 
turn the wheel of" (Conlngton). 

10. Insignem pietate. The stock epithet applied to JBneas is 
pine, a word corresponding in sense to our word dutiful; 
pietas implies duty in any relation— duty of a son to a 
Ikther, or of a citizen to his fatherland. 

J2. Tyrii coloni, “settlers from Tyre.” Carthage was a 
Phoenician colony. 

18. Coatra governs both Italiam and o#f fa. Translate—'* At a 
great distance opposite to Italy and the Tiber’s mouth.” 
At the mouth of the Tiber lay Ostia, the port of 
Borne. 

14. Dives opum. Adjectives denoting plenty are sometimes 
found jrith the genitive, more often with the ablative. 
Alperrima. LiteimUy, **very rough”— i.<., “ very fierce,” 
“boM.” 


15. Unam, “ which one city (above all others).” Unm is eMm 

used to Intensify a superlative, it is 'more rarely foiind 
with a oomporative. , 

16. Poathabita Samo, “ Saipos being placed behind "—fit., less 

esteemed. Sanios was a great seat of the worihi|» of 
Hera (Juno). The whole being equivalent to not 
oepting Samos, 

17. Hoc regnum esse gentibus forms one idea governed by IvndU 

fovetque. 

20. Olim, which generally refers to past time, heie refers to 

the future. 

21. Hinc populum, etc. Accusative and Infinitive in Orafio 

Obliqua, giving the thought in Juno’s mind. 

22. Libyae, The north' of Africa, in which Carthage was 

situated. 

Volvere Parcas. “That so the Fates guided (lit,, rolled 
events).” Paroae is a Latin title for the tliree Fates. 

23. Saturnia, “ Daughter of Saturn.” Juno and Jupiter were 

said to be children of Saturn. 

24. Prima, “She first” = “ chiefly.” 

Argis. Argos was sacred to Juno (or Hera as she was 
called by the Greeks). The Arglves were the leaders of 
the Greeks whose part Juno took in the Trojan war, 
because the judgment of Paris (1. 27) had awarded the 
palm of beauty to Venus. 

27. Spretae induria formae. Lit., “ ’The wrong of the despised 

beauty i.e., “the wrong done her In spuming her 
beauty ’’—refers to the choice of Paris. 

28. Genus invisum— i.e,, the Trojans, 

29. His accensa super sums up the causes of Juno’s wrath, 

enumerated in the six preceding lines. Super is pro> 
bably the preposition governing his, although It is out 
of place. It might be an adverb = iiuniper, “besides.” 
80. Reliquias. Lit., “the remnant ”= “those who had" been 
left alive by the Danai.” Danaum, another name for the 
Gi’eeks. 

88. Tantae molis erat. “It was (a task) of such great 'difficulty 
to found the Roman race.” This strikes the keynote of 
the poem, the foundation of the Roman Empire. 


KEY TO EXERCISES, 
p. 198. 

Omnia quae sibi erant mihi dedit. Qui sapientiam habeant 
divites sunt (qui . . habent s the d^nite persons who}, , Is 
est qui mihi librum dedit. Te amo quia bonus es. Nunqusm 
disc^ere volet, quia me hie relicturus sit (as he would say to 
himself), Una res quae nobis nunquam defloere potest exstot 
virtus. Neminem adesse qui se intelligeret dixit Quae 
cuperet ille me daturum esse sum pollicitus. Negavi, quia 
ea quae cuperem mihi dare ndllent (as I thought). Multi ea 
tantum quibus ipsi non egeiit aliis dant. Irascuntur qnldem 
quia se baud satis laudent homines. ^ 

p. 190. 

Cum locus, ubi in slcco fessa stemerent corpora, nnlhii 
invenlri posset, cumulatis in aqua sarcinis Insnper Inonmbe* 
bant. Ipse Hannibal elephanto, qui unus snperfberat QQO 
altius ab aqua exstaret, vectUs est Mejore co^n atque im* 
petu res acta quam prioribus est annle, quia spem poaae vind 
hostem dictator praebuerat. Dixit ignes in parte oastrbmm, 
quae veigat ad hostem, relictps (esse). Forte its evenit^ , nt 
servi duo qui excepti a Numldis fherant, ad dominos eb die 
profugerent Opto ut omnia prospere evenlant. Ita sunt 
castra facta,' ut prooul ab hostibus esset omne robiir 
Fabhis litterfs et ipse et oollegt due eedti sunt, ot v budhm 
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kh iM) a«d|terent. In Sidliam progretiil sunt, no Romani 
retei ‘08 eqnttes in Itsliam redtioerent. MiUe et quingentos 
milites, quos iH»oum Itobebat, Roniain, ut urbi praesUIio essent, 
lulttit (hiitorlc prewntm perfect). Ad oppiduni )>ergunt Ire, quod 
ibi obsides totius Africae Scipioni traditos famaeratinodioo in 
oroe custodin praesidio. Iratus erat imperator, quod milites 
quae im].>erasset facere noUent. Ne tanto in disuriiuine al>e8- 
set, neve socios untiquos desereret, protinuH ad templum iter 
intendit. Quo pronior esset in puguain, agltare euin atque 
initare ]>arat. Ne quid inali agerot, in custodiu habebatur, ut 
reginain non videret. Cum me inanere jubeaB, non potest fieri 
ut abeam. Restat ut te valde nioneam ne id facias. Dabo 
operam ut illi iiersuadeam uc solus diutius maneat. Moneo te 
ilium non adfuturum esse. ' 

p. 200. 

Aceidit deciino ante die quam ablisti. Domi niauelio, 
duin redlerls, Negabant ilium priua ad exereitum inltteii- 
dum quam consulem in locum Fnbii sufTecisset. Ne in 
senatn quidom audiebatur, cum liostem verbis cxtollereat. 
Minuciiis vero, cum jam ante vix tolerabilis fuisset, turn 
quasi jam victo Hannibale apertc gloriatur. Poatiemo, cum 
Imstibus qiioque subsidia raitti videret, instiuctis legionibus 
jirocwlit, Pnusquam manuin eonseieret, et suos a fuga et 
a saevo iiiqtetu bostes continuit. Dum impoiarc discimus, 
sapientioribus pareainus. Postquam ab ca juirte satis tutam 
insulam censebat consul, ad Rhegium, quia fama erat stare ibi 
P^uiicam elassem, trajecit Cum sic affectos dirmsisset, con- 
tlone inde advocata ita npiid eos locutus (esse) fertur. Cum 
instare certamen cernerct. vocatis in praetorium iiiagua praemia 
pronuntlat, Prlus Anetium i>erveiiere, quam a Pado profectos 
satis scirot imi>erator. Dum loea omnia castrorum jiergcru- 
tautes tempos torant, hostis de manibus emissus est. Post- 
quam nulla apes viiicendi erat, signum receptui dedit. Vixdum 
profeeto oocurrit pater. Ea res ubi palain facta cst, omnibus 
Irani movit Ubl pnmum illuxlt, proelium nno ammo et voce 
una i>oscnnt. Adhiic pauper eris dum vivet frater. Num 
expectas dupi mortuus sit (or inoriatur)? 


HISTORIC SKETCHES, GENERAL.— III. 

[Continued from p. 210.] 

THE JEWS. 

So intimately is the history of the Jews bound up 
with the Holy Scripture narrative, that few persons 
accustom themselves to regard the two as distinct. 
In one sense, of course, they are not distinct. The 
Jewish history, like the rest of the Old Testament, 
was written for our learning, and is profitable for 
“ instruction in righteousness.” 

It is the very groundwork, so to speak, of the 
Bible. Yet is it well sometimes to consider the 
remarkable history of this remarkable people apart 
from its surroundings, to learn from it the meaning 
of its intense individuality, and to see that had no 
more been patent to the world than the marvellous 
series of facts from the delivery out of Egypt to 
the establishment of Saul upon the throne, men 
must have been led to the conclusion that some 
special providence watched over the national life 
of the Jews^ and that the Jews were a chosen 
people, specially favoured of the Divine Ruler of 
the universe. Most of t}he earlier Jewish history is 


derived from the Bible, but the later })ortions are 
drawn from many sources — from the histories of 
people who made a great figure in the world till 
they bruised themselves against the rock of Jewish 
nationality, and were overthrown by it — from th© 
hisfories of peoples who finally dispossessed the 
chosen people, and cast them forth as wanderers 
upon the face of the earth. It is proposed in this 
sketch to portray the Jews as they appeared at 
distinct epochs in their history, with a view to di- 
recting attention to the special features of their case, 
and to induce our readers to pursue more closely 
for themselves the study of the most remarkable 
history known to the experience of the world. 

“ And all the people shouted and said, God save 
the king.” It was a new cry in Israel. Up to that 
time the Jews had been content to live under the 
political guidance of spiritual chiefs, acting for and 
in behalf of that Divine Ruler who had brought 
them out of Egypt with a mighty hand and a 
stretched-out arm. Now they wearied of the un- 
seen King who never held courts, nor entertained, 
nor showed Himself, save in a figurative way, but 
who yet kept awful state in the midst of the people, 
being made manifest sometimes in the storm, some- 
times in the whirlwind, and to those few who could 
understand Him in that guise, in the still small 
voice. So “ Samuel took a vial of oil, and poured 
it upon Sauls head, and kissed him, and said, Is it 
not because the Lord hath anointed thee to be 
captain over His inheritance?” and at Mizpeh 
Samuel collected the people and announced what 
he had done, reproaching them at the same time 
for having rejected the God “ who Himself saved 
you out of all your adversities and your tribula- 
tions,” and for having said, “ Nay, but set a king 
over us.” Saul was anointed, the multitude shouted 
“ God save the king,” and the first step waa taken 
towards divorcing the State, not from the Church 
merely, but from the Head of the Church, from 
God Himself. 

Those who may have noticed it as a curious thing, 
when reading the historical books of the Old Testa- 
ment, that the functions of the prophet should 
have been allowed to clash with the functions of 
the king, and that what must often have looked 
like insolence was tolerated, in appearance at 
least, when it came from the mouth of a mgn of 
God, would do well to call to mind the peculiar 
relationship in which prophet and king stood to 
each other. Historically considered, the prophet 
was the creator of the king, the ruler who had 
governed before ever the idea of monarchioal govern- 
ment had entered the mind of the Jewish leaders — 
the man who, having given, might be in^kis^ to 
have some power also to take away. The pre^het 
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i¥as the avowed (»racle of God; the king was a 
concession to the desire of the people— a desire 
which was expressed in direct contravention of 
the will of the Almighty. The Israelitish people 
could not reznam satisfied with a system of govern- 
ment which differed in so remarkable a manner 
from that of the nations by whom they were sur- 


Unfortunately for the people, they were seldom on 
the prophet's side, inclining more frequently to take 
the part of the prince of this world — who, so long 
as they paid taxes and gave recruits for the army, 
allowed them to do pretty much as they pleased— 
rather than the part of the servant of Jehovah, 
who, for all that He had brought them out of 
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rounded, and, in spite of Samuel’s urgent advice, 
they persisted in asking for a king. Still it must 
be borne in mind that, m spite of this change, the 
pnnciples of government which prevailed among 
the Israelites from the time they came out of Egypt 
to the period when they ceased to be a collective 
nation, were those of a pure theocracy— that is, of 
a form of government in which God is the central 
figure, the head from which all orders emanate, 
and to whom all accounts of orders executed are 
rendered. As the representative of God, and the 
exponent of His word, a prophet was to bo obeyed 
implicitly whenever he spoke professionally, his 
authority superseding even that of the king where 
the two conflicted. It was natural enough that 
the statesman on the throne should dislike, and 
vehemently dislike, this sort of imperiwn in 
perio. So long as king and prophet agreed, which 
they seldom did, upon the course of government, 
all went smoothly, and the spiritual power came in 
with miglt to the add of the temporal ; but when- 
ever there wae a conflict, it was war to the knife. 


Egypt, and blessed them in many things beside, 
was too highly exalted out of their reach for them 
to have sympathy with Him, and who was also of 
purer eyes than to behold iniquity. Instances of 
conflicts of this sort are many and flagrant in the 
course of the Old Testament Scriptures, from which 
it will also be seen that it was a natural tendency 
in the people to “ start aside like a broken bow ^ 
whenever the yoke of the Divine King was laid 
upon them for their good. It was in consequence 
of this tendency that a temporal king became 
necessary. 

Let us, before considering the constitution of the 
kingdom of Israel, sketch briefly the principal 
features of Jewish history up to the time when a 
king was demanded. Certain Arabs, known to ua 
in Biblical writings as the sons of Jacob, fed their 
flocks and herds in the country westward of Lower 
Egypt, and led the nomadic life of shepherds in a 
land barely fruitful enough to support them. This 
difficulty naturally increased with the increase of 
population, and at times the chiefs were straitened 
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to know what to do for food. These chiefs were 
non-eleotive heads of iamilies, exercising despotic 
power over children and children’s children, their 
anthoritj being checked only by fear of physical 
reeistanoe in their subjects. They were what 
Tartar or Arab chiefs are in the present day — 
patriarchal rulers, governing not according to any 
fixed Jaw, but giving judgment according to discre- 
tion upon each case as it arose. 

It so happened that about the year B.c. 1706 a 
drought of unusual severity forced these Arabs to 
look beyond their own immediate compounds for 
sustenance for themselves and their little ones. 
Many of the cattle and sheep died, and it was be- 
coming a question of human lives also. To the 
neighbouring land of Egypt the eyes of the Arabs 
were turned ; the dread of famine overcame their 
repugnance to mix with people alien to themselves, 
and some of the great chiefs sons were sent down 
by their father to buy the necessary supplies in 
the fruitful land of Egypt. Egypt was the market 
in which they had been accustomed to sell the 
surplus of their own stocks. It was already known 
to them commercially and by repute as one of the 
most flourishing and richest countries in the world. 
Periodically it had been their practice to send down 
thither, and we have mention made in the Bible of 
some of these visits. Generally, however, they did 
their business through agents — merchants who 
came up expressly from Egypt to deal with the 
wanderers, and returned with their purchases in a 
caravan. To such dealers, a short while before the 
famine alluded to, the sons of Jacob sold their 
younger brother Joseph, against whom they bore 
jealousy ; and from such dealers they would gladly 
have bought all the supplies of food they needed. 
But the famine was so sore in the land that the 
merchants would not come up into it, and those 
who sought produce from Egypt were therefore 
compelled to go down into that land and seek it 
there. The sons of Jacob went down, under the 
circumstances so familiar to readers of the Old 
Testament history, and found “com in Egypt.” 
This was sold to them by the governor of the pro- 
vince, who proved to be their own brother, and 
whose excellent behaviour and able administration 
had won for him the rulership over many cities, 
and the right of entry into the joy of his lord. 

Political circumstances, which were stated at 
length in the Historic Sketch of Ancient Egypt 
(page 206), induced the Pharaoh who at that time 
reigned over Egypt to invite the Israelites to settle 
in ,that country. He knew what Joseph had done 
towards reorganising the kingdom, and he doubt- 
less thought that a whole nation of such men would 
be a splendid leaven to mix with the elements of 


his own state. Besides, the Israelites were ohildrmi 
of the desert, accustomed to rough it, and likely to 
shame the Egyptians out of some of the effeminacy 
into which they had fallen. They would also, 
established on ther confines of the kingdom desert- 
wards, act as a shield between the Egyptians and 
those marauding dwellers in the desert who after- 
w’ards overthrew the native rule in Egypt. Thus 
we find that, by the space of about 215 years, the 
Israe^'tes, invited by the Pharaoh who was Joseph’s 
friend, abode in the land of Egypt, and suffered all 
and more than the tyranny imposed upon the 
Egyptians by those Hyksos, or shepherd-kings, who 
looked upon the Israelites as traitors to the original 
nomadic mode of life. The history of their ad- 
versity is more familiar to us than that of their 
prosperity, and we know comparatively little of 
what they did, or of what influence they exercised 
in the land of their adoption. Probably their in- 
fluence was less beneficial than the Pharaoh, who 
judged of them by what Joseph was, hoped it would 
be. They were, in more senses than one, “a 
peculiar people,” living distinct from the rest of 
mankind, not likely to weld themselves in with the 
moss of the people, and not calculated, therefore, to 
perform the part of the leaven which Pharaoh had 
hoped for. But they were treated with a wise 
liberality and a uniform kindness till there arose a 
Pharaoh “ that knew not Joseph,” till the shepherd- 
kings had come in from the desert and mingled 
Egyptian and Israelite in a common ruin. The 
story of their wrongs, and of the marvellous cir- 
cumstances under which they were delivered from 
the most galling bondage, is w^ritten in the books of 
Moses. There, too, will be found the history of 
their wanderings for forty years in the wilderness. 
Moses, committed to positive action on behalf of 
his people by the homicide of the Egyptian whom 
he slew for insulting a Hebrew, was the man under 
whose guidance the Israelites were brought out of 
the land with a mighty hand and a stretched-out 
arm. The diflBculties he encountered in getting 
permission to go, the miracles that had to be 
wrought— the lost with so much dreadful destruc* 
tion to life — before the permission was accorded, 
the pursuit by the King of Egypt, the overthrow of 
his army in the Red Sea, the entry of the Israelites 
into the desert beyond, and their history during 
the forty years before they entered the promised 
land, we know from the hand of Moses himself, or 
of one who was his companion and amanuensis. 
By the light of that history it is not difi^oult to see 
that the Israelites were just exactly the people not 
to be contented with the theocratic govmmmeut 
which Moses established over them. Tlibugh edu- 
cated enough to comprehend the folly of idol 
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worship, and to know that disunion in the state 
xneant pditical weakness, they, nevertheless, under 
oironmstanoes which made it extreme sin in them, 
again and aigain committed idolatry, and conspired 
also to overturn the authority of him under whose 
leadership alone they were safe. In the same 
spirit as that of the insulting inquiry, “ Who made 
thee a ruler over us?” the Israelites conspired 
against the authority of Moses, who, rigorous as he 
necessarily was, in the presence of facts that ren- 
dered it imperative there should be “a dictator 
whom all men should obey,” exercised his authority 
with a wonderful amount of self-denial, and with a 
constant feeling of intense responsibility to the 
visible majesty of Jehovah, who was the Lord and 
King of the people. If we sometimes pause as we 
read the narrative of Moses’ acts, and note that in 
some cases the punishment meted out by him to 
rebels appears to be in excess of the offence, we 
should remember that under circumstances like 
those which surrounded him cruelty is often mer- 
ciful, and that he resented not any injury to 
himself, though he was insulted, maligned, and 
provoked every day of his life, but high treason to 
Him whose steward and servant he was. When he 
himself, or when Aaron was in question, he could 
afford to let the slanderer speak, to brook the in- 
sulting word and gesture, and to pass by in con- 
tempt the murmurings of the discontented. But 
when the words and deeds of rebellion were dfrected 
towards the Almighty, the zeal of God’s servant 
knew no bounds; he called down the lightning 
from heaven upon the offenders, and bade the earth 
open and swallow them up ; the quality of mercy 
was dried up in him ; he invoked God’s “ wrath, 
anger, and displeasure” upon the people, and 
prayed of Him to send evil angels among them. 
Only when the people were humbled and cowed 
would he intercede for them, only when they had 
been persuaded by the terrors of the Lord would 
he consent to ask God to hold His hand. 

A government like that of Moses was new to the 
people. They had seen priestly government, or 
rather the priestly ascendency in the government, in 
Egypt, but there the jealousy of statesmen and the 
need for secular aids had prevented the complete 
domination of the priesthood. But a pure priest- 
hood, reflecting the image of the heavenly King, 
was more than they could tolerate, if not more than 
they could understand. They could not bear the 
light which as a pillar of Are accompanied them, 
they resented the prying gaze of an eye which was 
unable to look on iniquity. ' Moses was the human 
i^resentatlve of tbe^ light, of that eye ; the in- 
oamate expression of that Lawgiver/ whose laws it 
wassoimpossible for poor human nature to obey ; and 


therefore the rebellions against him and h!s autho- 
rity were not many only but desperate, exhibiting a 
complete aibmdm of all the higher and better 
instincts, such as might be naturally expected of 
those who felt they could not attain to the brilliaaoy 
of the light at the same time that they could not 
escape from it. The Jews seem to have been 
utterly unaware of the representative part they 
were destined to play in the history of the world, 
and to have looked only to present ease or advantage 
in framing their rules of conduct. They walked by 
sight and not at all by faith, and they stumbled 
at every turn. 

For a while the Jews bore with the theocracy, 
especially when, as under Joshua, it was associated 
with the warrior element in their leader ; for a term> 
after their advent into the promised land, they con- 
sented to remain under the guidance of judges, who 
were the avowed lieutenants of the heavenly King 
Himself, the self-denying “ servants of the servants 
of God.” But the temptations to which the people 
subjected themselves, and before which they fell, 
were too strong to be counteracted by the severe 
law of unswerving right ; the sins and follies of the 
people infected the judicial office also, till at length 
it became questionable whether aught was gained, 
whether something was not rather lost, by the con- 
tinuance of the regime which had been tried and 
found wanting. The scandal presented by some 
bearers of the judicial office, both as regards their 
life and doctrine, wai such that no good, humanly 
speaking, could possibly accrue from the con- 
tinuance of the office ; experience had proved that 
the pure priestly government, even the visible 
presence of God between the cherubim, would not 
suffice to keep the people in the straight but narrow 
path; it was better, therefore, to withdraw the 
presence which overbore the people, and which 
could not adequately be represented by ordinary 
men, and to substitute for it a system of government, 
lower in kind and degree, which yet might be 
under guidance and confess the Lord Jehovah as 
supreme. Thus it happened that Saul was made 
king over Israel, and thus it happened that Samuel, 
preserving the character but not the local power of 
his predecessors, exercised a sort of irresponsible 
control over him, even annonneing to him at the 
end bow the Lord repented He bad made him king. 
Successors of Samuel there were in the long line of 
illnstrious prophets, of some of whom mention is made 
so frequently in the Old Testament, men who faHy 
accepted the new position which spiritual influ- 
ences were to occupy in relation to man, who ceaied 
to terrify by governmental acts, and locked to nn* 
oamal weapons as best befitting the servants of Himf 
who not being of the world was yet to come into it. 
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Successors they had and ever have had, both before 
and after the advent of the Redeemer whose wit- 
nesses they were, and who came to restore once 
again in His own person the functions of the priest 
and king. To preserve pure and undedled the 
word of God to man, to warn, to exhort, to threaten, 
as fathers caring for their own children — this 
became the function of the prophets as repre- 
sentatives of the Lord Almighty. The duty of the 
kings whom God gave the people was to lead them 
by means which they could understand to that goal 
to which prophets and judges, acting directly, had 
pointed in vain, and to show them, by precept and 
example, the sort of life which the chosen people 
should lead to entitle them to the actual sovereignty 
of the Messiah. 

When a king was first given to Israel it was 
clearly understood that he should be under the 
tutelage of propiiets, who should communicate to 
him the will of the King of kings, in whose name 
and in whose stead he wore the crown. This 
tutelage was exercised by the prophets in a way 
that was not likely to be acceptable to princes, 
especially to princes who preferred to reign in their 
own names to the name of the ultimate King of 
Israel; and we find early instances of dire con- 
flict between the spiritual and temporal powers — 
conflicts which went to the extent of deposition on 
the one side, and of sanguinary persecution on the 
other. 

For a time, however, Sauf was king, in spite of 
the murmurs of those who objected to the elevation 
of an equal ; and in his successful wars with the 
Philistines and the Amalekites justified the choice 
which had appointed him king. His valour and 
personal prowess, seconded by the gallant efforts of 
his sons, especially of Jonathan, won for him a 
renown which no amount of subsequent misfortune 
could extinguish. Even in the wrong he did by 
not obeying the express commands of the prophet 
who had anointed him king, he was credited with 
an amount of generosity that went far in the 
people’s sight to excuse him, while as a leader and 
prince he enlisted their entire sympathies. The 
disobedience of which Saul was guilty in the 
matter of Agag was but one of many instances in 
which, while he showed himself a man of whom 
an army of Philistines might have been proud, 
he showed incontestably that he was not fit for 
the post of vioe-gerent for Jehovah. For these 
acts of unfaithfulness Saul was deposed, although 
he was allowed to die the death of a warrior instep 
of falEng into the hands of his enemies, and 
the kingdom was given to another. Judged by any 
other than the highest standard, Saul would have 
beea considered guilty of at least venial offences in 


what he had done, and there was a certain aome- 
thing about him which, in spite of his brutality, 
made him admired of his subjects— a soldierly 
feeling which has been portrayed in the well-known 
Hebrew melodies of Lord Byron — 

Warriorfl and chiefe, should the shaft or the sword 

Pieroe me while leading the hosta of the Lord, 

Heed not the corse, though a king’s, in your path ; 

Bury }our steel m the bosoms of Gath.” 

The kingship which was taken from Saul was 
conferred upon David, of the tribe of Judah, in 
spite of an opposition manifested by the northern 
tribes in favour of Ishbosheth, a younger son of 
Saul. The splendour of David’s reign, his success 
in war, and the faithfulness with which he accom- 
plished his mission to destroy the heathen who 
hemmed in the chosen people, and set them examples 
which they were too prone to follow, are matters 
well known to all who are familiar with the Bible 
narrative. During the reigns of David and of 
Solomon the feeling of dissension between the 
northern and southern tribes which had shown 
itself at Saul’s election, and again at his death, did 
not express itself in any national way. The re- 
bellions against David were encouraged and fed by 
it, and the fact of its existence was vouched for 
in several independent ways, but not nationally. 
On the death of Solomon, however, this dissension 
took an active form. The expenses of Solomon's 
government had pressed sore on the people, who 
complained that the wealth of the nation was 
centred in one city, that the general welfare was 
neglected for the sake of Jerusalem, and that the 
king cared little what happened to other borders of 
his kingdom so long as the borders of Judah and 
Benjamin were respected. This feeling was so far 
from being wisely dealt with by Rehoboam, 
Solomon’s -son and successor, that he openly de- 
clared his intention of governing yet more severely 
than his father had done, of chastising with 
scorpions instead of whips, and of holding himself 
accountable to no one, but to his own will only. 
In vain did Jeroboam, as representative of the 
northern tribes, request redress of grievances ; the 
king refused to believe in the extent of the disaffec- 
tion towards him, and dismissed the * remonstrants 
at the same time that he sent out oollectors to 
gather in his taxes. The tax-gatherer in this as in 
other cases proved to be the solvent for loyalty ; 
the ten tribes in the north of Palestine revolted 
from the house of David, asking, What part have 
we in Jesse ? ” and crying, “ To your tents, 0 Israel** 
From this moment began not only a disunion, but a 
hostility, that proved the d€ath-woand of the 
Israelitish power. A king reigned in Jennalem 
over the tribes of Judah and Benjamin, and waa 
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<^ed the King of Judah, while ** the son of Nebat ** 
made Israel to sin in the country north of Judah, 
and established in his capital of Samaria, and in 
all the high plhcesi an idolatrous worship of the 
gods of the surrounding nations. He was called the 
King of Israel. 

Between the two kingdoms the most bitter 
rivalry prevailed— a rivalry which was perpetuated 
down to the time of our Lord Himself, when it 
might have been thought that the common subjec- 
tion to a common enemy — the Roman — would have 
wiped out the enmity anciently existing between 
them. This enmity showed itself in wars, in secret 
machinations of each against the other’s interest, 
and in a dissension which ultimately proved the 
downfall of both the divided kingdoms. Instead 
of combining, as a chosen people should have done, 
against the assault of foes not only to themselves, 
but to the God who was their ancient Lord, they 
strove which should be the greater, and alike dis- 
regarded the warning voices which that God sent 
from time to time to admonish them of the evil of 
their ways. Israel from the first seemed to think 
that revolt from the King of Judah involved also 
revolt from the God of Judah, and accordingly in- 
stituted a worship of images and of the god Baal, 
which form the object of so many denunciations in 
the prophetical writings. A continuous line of 
princes who defied as it were the God of their 
fathers, and a line hardly so continuous, of prophets 
who testified to the wrath of God against the 
children of disobedience — this is the sight pre- 
sented to the student of Israelitish history during 
many decades of years. Intrigue, rebellion, murder 
— these were the concomitants of the royalty of 
Israel, and the outcome of the religion which the 
people picked up from the surrounding nations. 

Under Jeroboam Israel was made to sin, and 
under his successors continued to do so, now 
more, now less ; now excelling in wickedness as 
under Ahab and Jezebel, and Jehoram; now ap- 
pearing to strive for a while, as under Jehu, 
to enter in at the strait gate. The faithfulness 
of Elijah and of Elisha in testifying to the God of 
Israel was exhibited in vain before them ; in vain 
were wonderful miracles wrought by Elisha in their 
sight; in vain were the national enemies driven 
bank frdm the land by the direct interposition 
of the Almighty. Given over to “do evil in the 
si^t of the Lord,’* king and people no more 
regarded the law of their God than their forefathers 
had done when the Divine presence was daily with 
them. They Oarly forsook the temple of Jerusalem, 
and 80 severed the one common link that bound 
them to Judah. On Mount Ge/izim they built a 
rival temple to that of Solomon, and used it as 


occasion served for the bononr of Jehovah or Moloch. 
Occasionally, but rarely, there was peace between 
Israel and Judah. Alliances were broken as soon 
as made, by the spirit of jealousy which animated 
either people, and by the want of real commuifity 
of interest. Sometimes the two states combined to 
resist the encroachments of an Assyrian king or a 
Ninevite ruler, and learnt in adversity to remember 
Him who had wrought such wonderful things in 
their behalf. But secret disagreement, if not open 
hostility, was the chronic relation between the 
brother kingdoms ; and when the measure of Israel’s 
sin was full, and Shalmaneser smote Israel with 
the sword and took away the people captives 
beyond the Euphrates, Judah stood aloof, and wit- 
nessed the overthrow of his brother with calmness 
if not with satisfaction. The children of Israel 
were scattered abroad, Assyrian colonists were 
thrust into their pleasant places, and the throne of 
Samaria was held as tributary to that of Assyria by 
a lieutenant of the foreign king. In the year B.c. 
719 the kingdom of Israel was thus destroyed, and 
was never reconstructed. 

The kingdom of Judah survived, a small but com- 
pact state— a sort of Belgium— owing its existence, 
humanly speaking, to the jealousy of the g^reat 
kings of surrounding nations, who could not annex 
it without exciting wars which for many reasons 
they could not afford. At the same time its ad- 
vantageous geograpliical position, its good seaboard, 
and its great natural strength, made it a most 
desirable place to have and to hold. It was clear 
that its annexation must come sooner or later, being 
dependent only upon the balance of power abroad 
being destroyed by the overthrow of one of the 
great empires and the domination of another. 
Judah was to learn, as Israel had learnt, that it is 
not in princes that trust must be placed ; was yet 
to learn— has yet to learn— that until she can choose 
as her king, not Saul, not David, not Solomon, nor 
another, but Him whose royal authority she re- 
nounced these many centuries ago, there is no rest 
for the soles of her feet, no slumber for the temples 
of her head. As a purely secular state, having 
kings like other nations, she was weak in spite of 
the culture of her people, a standing temptation to 
the great princes of the East to swallow her np- 
The history of her wars, of her domestic troubles* 
of her subjection, recovery of independence, and 
final deletion as a power, is a history full of general 
interest, and in some parts fuil of pity ; but it Is 
the history of a people with whom the student can 
feel little particular sympathy, of a people Who seem 
to have provoked so thcfroughly the wrath that 
came upon them as almost to make one approve 
the acts of enemies in themselves rej^eh^laihleb 
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Egypt, Babylon, Syria— these were the states 
against which Judah had at various times to con- 
tend. The Edomites, Philistines, and Ammonites 
were lesser foes, let loose upon her from time to 
time, with the intention apparently of bringing her 
back to her allegiance through the medium of 
sorrow. Heedless of the warnings given to her, 
thankless for help lent, she was allowed to accom- 
plish the sum of her transgressions by crucifying 
the King to whom she had looked forward for 
redemption. The Prince whose coming had been 
foretold with increasing distinctness by prophet 
after prophet, the assurance of whose coming had 
been the comfort of the people when by the waters 
of Babylon they sat down and wept, was betrayed by 
His friends and put to death by His subjects, who 
could not recognise Him through tiie mists which 
centuries of disobedience and unfaithfulness had 
oast before their eyes. Scattered throughout the 
world, no more a nation though a people, the Jews 
still hesitate to ask for the King who shall reign 
over them. When the Jews are assured that the 
kings they have had, from Saul to Caesar, were no 
kings, and acknowledge the wrong their fathers did 
in renouncing the King of kings, looking on their 
punishment through these long ages as a just retri- 
bution, they will be restored to their own land. 
Later on, it is to be hoped, in God’s own time, they 
will recognise the means by which the days were 
shortened so as to allow of the remnant, which they 
represent, being saved. As it is, they sing the 
Lord’s song in a strange land. 


See :’^CaseelV9 Universal History ; Qelkie, The Holy Land and 
thefiibU, 


COMMERCIAL BOTANY OF THE 
NINETEENTH CENTURY.— XI. 

iCo7Uim(ed from p. 214.] 

FIBRES 

Few branches of manufacture have attracted so 
much attention in recent years as the application 
of new flbres. The numerous uses to which fibres 
are put will sufficiently explain this; paramount, 
of course, must always be that for textile purposes, 
then for rope and cordage, next as a substitute for 
bristles in broom and brush-making, and finally 
for paper-making, which has been treated of under 
a distinct beading. 

It is, then, for the first three uses that we have 
now to consider the fibre supply, and in glancing 
at the subject from its first aspect, mainly as 
furnishing textiles, we may briefly allude to the 
cotton supply, which, in 1800, was only about 


600,000 cwt„ the increase going on steadily down 
to our own time, as will be seen from the following 
statistics : — 


1887 

1856 

1860 

1862 

1866 

1886 

1887 

1888 
1889 


Total imports of raw Cotton 8,686,489 owt 
,! t$ >> 9,141,842 ,, 

„ » 12,419,096 „ 

» „ „ 4,678,888 „ 

„ „ 12,295,808 „ 

„ „ „ 16,187,299 „ 

16,908,117 „ 

» „ 16,246,408 „ 

„ „ 17,169,816 „ 


It will be remembered how seriously the American 
civil war affected the cotton trade in this country, 
and this is specially marked in the above table. 
Much larger supplies were at that time drawn from 
British India, and of the total imports for last year 
British India supplied 2,438,968 cwt. 

In 1876 a new kind of cotton was introduced to 
the notice of planters under the name of Bamia 
Cotton. It made its first appearance in Egypt, 
and attracted a good deal of attention on account 
of its mode of growth and its abundant fruit-bear- 
ing. It was described as sending off branches 
regularly from the bottom of the main stems up- 
wards, but bearing close to the ground two, three, 
or more branches, and then rising to a height of 
eight or ten feet without a branch. This erect 
growth was considered an advantage, inasmuch as 
a much larger number of plants could be grown 
within a given area than is possible with ordinary 
cotton. The plant was also described as a prolific 
fruit-bearer, so that the yield was estimated at a 
considerably higher rate tian any other known 
variety. In consequence of these very strong 
recommendations the seeds were distributed as 
widely as possible from Kew, with very varied 
results. The quality of the cotton was reported 
as not to be materially different from tW of 
ordinary Egyptian cotton, of which, indeed, it was 
found to be a fastigiate variety. Bamia cotton is 
now seldom or never heard of. 

A textile fibre of undoubted quality which still 
awaits development is the so-called China Grass. 
This fibre seems to have made its first appearance 
in this country in the form of finely woven hand- 
kerchiefs not long before 1849, for it was about 
this time that ^ specimen of the fabric was received 
at Kew together with other materials, from which 
it was found that the plant furnishing it, though 
called China Grass, was in reality a bushy-growing 
nettle— the Boshnieria nivea or Urtioa nivea of 
botanists. From this time the fibre began to 
attract piuoh attention, and a patent was obtaii^ 
in the same year (1849) in connection with its 
preparation. At the Great Exhibition in f Siil three 
prize medals were awarded for China Grass fibi^e. 
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It was then {Mxived that from the llbre, properly 
cleaned and prepared, fabrics could be woven 
equal in every respect to the finest French 
cambric. Notwithstanding this, the interest in 
China Grass dwindled down and remained in 
abeyance for some time, till in 1865 a fresh interest 
was given to it by the American Vice-Consul at 
Bradford, Yorkshire, suggesting to his Government 
at Washington the desirability of their introducing 
the plant and fostering its growth in the United 
States* for the double purpose of utilising its fibre 
in America and of exporting it to this country. 
The practical results of this communication, though 
it excited fresh interest in this country at the time, 
were almost nil. The great desideratum was the 
invention of a machine that would clean the fibre 
and prepare it at such a cost that it might be put 
into the market at a price to compete with other 
textiles of a similar character ; and with the hope 
of attaining this end, the Indian Government 
offered in 1869 prizes of £6,000 and £2,000 for 
such a machine. A Mr. Greig was the only 
competitor, and his machine did not altogether 
fulfil the conditions necessary for complete 
success, so that the matter again dropped. In the 
meantime the China Grass plant has been grown 
for experimental purposes in the south of France, 
near Marseilles, and in Algeria, and many new 
inventions in machinery for its preparation have 
been made in England, America, and on the 
Continent. During the year 1887 a fresh impulse 
was given to the fibre by a series of experiments 
with new machinery in Paris, as well as by the 
adaptation of a flax -cleaning machine, invented by 
Mr. Wallace, and exhibited during the year at an 
Exhibition of Irish Industries held in London. At 
a still later period, namely, in the Ken Bulletin 
for December, 1888, it is stated “ that those who 
have in a measure been successful in preparing the 
fibre in commercial quantities are disappointed at 
the reception it has received at the hands of the 
spinners and manufacturers.” 

The extended cultivation of the plant presents no 
difficulties ; given a suitable soil and a locality hav- 
ing the necessary climatic conditions of heat and 
moisture, there is no doubt that the Bamie or China 
Grass plant could be cultivated in most of our tropical 
possessions. Regarding the question of the de- 
cortication of the stems, this problem remains still 
unsolved. And on this, as the Keio BiUletln says, 
** really hangs the whole subject. The third st^e 
[that of spinning] is disappointing and unsatisfac- 
tory because ^e second stage [that of decortica- 
tion] is still uncertain, and being thus uncertain, 
the fibre it necessarily produced in small and 
irregnler quantities, and only comes into the 


market by fits and starts. It would appear that 
Ramie fibre differs so essentially from cotton and 
flax that it can only be manipulated and worked 
into fabrics by means of machinery specially con^ 
structed to deal with it. Owing to the compar^vely 
limited supply of Ramie fibre hitherto in the 
market no large firm of manufacturers have 
thought it worth while to alter the present or put 
up new machinery to work up Ramie fibre. If ap- 
pliances, or processes for decorticating Bamie in 
the colonies were already devised, and the fibre 
came into the market regularly and in large 
quantities — say hundreds of tons at a time — there 
is no doubt manufacturers would be fully prepared 
to deal with it. At present the industry is 
practically blocked by the absence of any really 
successful means of separating the fibre from the 
stems and preparing it cheaply and effectively. 
This, after all, is the identical problem which has 
baffled solution for the last fifty years.” 

Further trials in cleaning Ramie fibre by 
machinery were made in Paris during the Ex- 
hibition of 1889, the results of which have been 
recorded in the November and December numbers 
of the Ken Bulletin for that year. It will suffice 
for our purpose to know that the conclusions arrived 
at were that France appeared to be the best market 
for the fibre. A well-known London firm of fibre 
brokers reporting on the trade in November, 1889, 
say that strips of the bark known as ribbons were 
sold during that week at from £14 to £16 per ton, 
and that they were disposed to think that the bases 
of a real trade in the article were in process of 
formation. 

The plant is a native of China, but is cultivated 
in India and the Malay Islands. By the Chinese it is 
known as Tchou-ma, in Assam as Rheea, and in the 
Malay Islands as Ramie. It has been introduced at 
different times into most of the British colonies. 

About the year 1860 a substance called PiKB 
Wool was introduced to notice, two factories 
having been established near Breslau, in Silesia; 
the process consisted of reducing the pine leaves to 
a coarse kind of fibre of a brownish yellow colour. 
This was used for stuffing cushions, mattresses, etc., 
and as a kind of wadding ; more recently it has been 
made into a yam and woven with animal wool and 
sold as pine wool flannel, which is said to have 
advantages over ordinary flannel, inasmuch as it 
keeps the body warm without heating, and is very 
durable. The pine chiefly employed is Pinm 
Laricio. More recently, namely, within the last 
two or three years, Pine wool has been made hi 
North America from the long leaves of the Turp^ 
tine Pine {Pinu$ au9tT<Ui$) and used for makinf 
mats and carpets. 
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Perhaps no other fibre, whether textile or other-^ 
wise, has made such rapid strides as a commercial 
commodity as JuTB. The beginning of the jnte 
trade is intimately associated with Dundee, and 
dates back near upon fifty years. It is the inner 
bark of two or more species of Corohortis, of which 
Otfrohorus captularis and C, olitorius are the 
chief. They are annual plants belonging to the 
natural Order Tiliaoeae, and are now largely 
cultivated in India, especially in Bengal, ex- 
clusively for the sake of this fibrous bark. This 
bark was at one time used only to make Gunny 
bags in which to export Indian raw sugar ; these, 
after being emptied of their contents in this 
country, were sold to the Jews, who, after extracting 
the remaining sugar by boiling, sold the old bags 
to the paper-makers to be converted into pulp or 
paper stock. The fine glossy character of the 
jute fibre soon, however, began to recommend itself 
for textile purposes, and in 1846 9,300 tons were 
imported into this country, which rose in 1887 to 
873,480 tons. 

At first jute was used only for mixing with 
wools in cheap druggets and carpets. At the 
present time it is applied to a great variety of 
purposes, such as imitation tapestry, carpets, cords, 
twines, and even for mixing with cheap silks, to 
which it lends itself on account of its bright 
glossy appearance. 

Amongst vegetable fibres used for brush- and 
broom-making several very important introductions 
have been made, foremost of which, of course, is 
the fibrous husk of the Cocoa-nut {Cocos 
fera). This fibre, now so generally known by 
the name of CoiB, has become within the last 
twenty or thirty years a most important article of 
import. Its introduction may be said to date from 
about the year 1836, when a shop for the sale of 
articles made of coir was opened in Agar Street, 
Strand. In 1839 a partner in this business took out 
a patent for the manufacture of various feibrics from 
the fibre, and from this time its uses rapidly in- 
creased. One of the earliest applications of cocoa- 
nut fibre was for stuffing mattresses and cushions, 
and for this purpose it was crushed, cleaned, and 
dyed in imitation of horselmir ; for brushes it was 
also early applied, and is still largely used for this 
purpose. The treatment of the fibre and the im- 
provement of the machinery used had so far 
developed in 1842 that on the occasion of the 
baptism of the Prince of Wales, in that year, St. 
George's Hall, Windsor, was laid with oocoa*nirt 
matting, which fact was recorded in the Times of 
January 26th in that year, as follows : — “ The floor 
covered first with a matting made of the husk 
of the ooboa-nut.'* 


The Exhibition of 1851 was the means of giving 
a farther impetus to the trade, from which time it 
has gone on increasing. In the process of separat- 
ing the fibre from the cocoa-nut husk three distinct 
commercial articles are produced, namely, the long 
fibres used for matting and mats, the shorter or 
more stubborn fibres for brooms and brushes, and 
the still shorter or refuse for horticultural purposes. 
As a further illustration of the commercial im- 
portance of coir, it may be stated that in 1866, 
6,246 tons were imported, which had increased in 
1882 to 11,590 tons. 

Another important brush-making material, but of 
more recent introduction, is Basb or Piassaba, the 
produce of two distinct palms, namely, Leopoldinia 
Piassaba from Para, and Attalea funifera from 
Bahia. These two kinds are distinguished in trade, 
the fibre of the Attalea being superior to that of 
Leopoldinia for brush-making on account of its 
being stiff and yet “ springy,” so that longer lengths 
oan be used ; the Para fibre is more fiexible, and can 
only be used in short lengths— it is, however, of a 
brighter colour. The Attalea fibre can be obtained 
either very fine or very thick and strong ; each fibre 
is more or less round, while the Para kind is flat. 

The introduction of Piassaba fibre into England 
for brush-making dates back about forty years, and 
is almost, if not entirely, due to the exertions of Mr. 
Arthur Robottom. When first introduced it was 
used exclusively for road-brushes or brooms, which 
were generally known as whalebone brooms ; in- 
deed before the nature of the material was fully 
ascertained it was considered to be split whalebone. 
The fibre is easily collected from the trunks by 
cutting it away at the bases of the leaves, and when 
a sufficient quantity is collected, it is roughly 
cleaned by fixing pieces of stick in the ground with 
sharp points and drawing the fibre through it. 
This rough system of combing separates the flossy 
fibre, which is not exported, but is used in Brazil 
for making ropes to tie poles together, or for 
making fences. The Piassaba is then pressed in 
bales or bundles ready for shipment. In 1861 nearly 
6,000 tons of Piassaba were imported into England. 

About eight years since a new kind of Piassaba 
was introduced to the British market from Mada- 
gascar, and still forms an article of import. The 
fibres are thinner and much softer than those of 
either the Para or Bahia kind, and, consequently, 
not so valuable for brush-making. Though this is 
undoubtedly the produce of a palm, its exact source 
has not yet been determined. 

More recently a thick whalebone-like fibre has 
been introdueed as Lagos Piassaba, but little is at 
present known of it. It is probably the produce of 
a species of Papkia, 
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Aaotiiiff recently tnkm a prominent 

position in the brush trade is Kjttool, which is 
fdnnd in huge quantities around the bases of the 
leaves of dmy<ita icrsai, a well-known Cingalese 
palm. Kittool fibre has been known in this country 
for some thirty or forty years, but it is within the 
last focfr years that it has become a regular com- 
mercial article. When 
first imported the finer 
fibres were used for 
mixing with horsehair 
for stuffing cushions. 

As the fibre is im- 
ported it is of a dusky 
brown colour, but 
after it arrives here it 
is cleaned, combed, 
and arranged in long 
straight fibres, after 
which it is steeped in 
linseed oil to make it 
more pliable, this also 
has the effect of dark- 
ening it, and it be- 
comes indeed almost 
black. It is softer 
and more pliable than 
Piassaba, and can 
consequently be used 
either alone or mixed 
with bristles in mak- 
ing soft long-handle 
Iwooms, which are ex- 
tremely durable and 
can be sold at about a 
third the price of .ordinary hair brooms. The use 
of Kittool fibre is said to be spreading not only in 
this country but also on the Continent. 

Under the name of Mexican Fibbe or Istle a 
stiff fibre is now imported into the English market 
chiefly for making scrubbing and nail brushes. The 
history of this fibre is interesting, and may be given 
briefly, as follows : — When the war broke out be- 
tween England and ikussia one of the sources of 
hemp, namely, from Russia, was stopped ; the Istle, 
which -was Imown to some Mexican merchants, was 
suggested as a substitute, and a small trial ship- 
ment was made to England. It was soon found, 
however, that it was unsuited for rope-making. A 
portion of it having come into the hands of Mr. 
Kobottom, whose name has before been mentioned 
in oonneotion with Piassaba, be at onoe suggested 
its use for brush-making, and purchased the whole 
consignment of about twenty tons that had been 
frolb New TCotk to Hamburg. On arrival 
country it was sold for about £28 per ton ; 
. 90 


the price soon rose to £85 per ton, fUlisg’tO £I8» 
and afterwards rising again at the time of the in* 
surrection in Mexico to £140 per ton. The trade 
afterwards increased very rapiffiy, and the fibre is 
now Imported in very large quantities, chiefly horn 
Tampico, and used for making scrubbing and naj? 
brushes, whitewash brushes, bath brushes, etc., and 
at one time it was 
largely used by crino- 
line - makers. The 
source of this fibre 
was unknown till in 
1879 Dr. Parry sent 
specimens to the Kew 
museum under the 
name of Affo/ve Leoku- 
ffuilla. This, however, 
has quite recently 
(Bvlletm of Miscel- 
laneous Ifformatiofit 
Royal ffardenSf Km^ 
No. 12, JDeoemher, 1887, 
p. 6) been shown to be 
identical with Agme 
heteracaMha^ to which 
plant Mexican fibre or 
Istle must now be re- 
ferred The value of 
this fibre is stated to 
be about £26 per ton. 

Another Mexican 
brush fibre, the botan- 
ical source of which 
has been quite re- 
cently cleared up, is 
that known as Bboom Root or Mexican Whisk. 
Though it appears to be a comparatively new 
industry, there seems to be no record when it was 
first introduced. It is shipped from Vera Cruz, 
chiefly to Germany and France, a small quantity 
only coming direct to this country. In France,^ 
however, it is mixed with Venetian Whisk, the roots 
of Chrysopogon OrylluSy which, though somewhat 
lighter in colour, are similar in appearance but of 
a superior quality, and in this mixed condition it is 
exported to England for making clothes, velvet* 
carpet, and dandy brashes. The roots are known in 
Mexico as “ Raiz de Zacaton ** and are referred in 
the Bulletin of Miscellaneous Informaiim^ RxpeA 
Ga/rdens, Kem, No. 12, Beember^ 1887, p. 9, to 
Epioampes macr&wra. 

About twelve years ago a new material was ish 
troduced for gardening purposes, namely, for tying 
plants, under the name of Rotfia or Raffia ; lor 
some time the origin of this article remlined un- 
known, but it was subsequently proved tb he 



The Jute Plant. 

1, Specimen of Corchoms olitorms; 2, Upper part of the aame 
In flower (one-third natural size, flowers yellow) ; 8, Single 
flower (natural size) ; 4, Ripe fruit (natural size). 
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thin hut very strong onticle ot the leaf of BapMa 
a palm, native of Madagascar. It is exported 
chiefly to Mauritius and thence to England, at the 
present time in very large quantities. Its value in 
the London market ranges from £25 to £200 per 
ton,^ but its average price may be taken at from 
£40 to £50 per ton. 

In Madagascar this same substance, split into fine 
threads and dyed, is used for making mats and 
cloths, some of which are very beautiful. 

It is said that the cuticle of the leaves of R. 
tadigera, a Brazilian species, is also exported to 
this country and helps to make up the bulk of the 
Roffla of trade. This material has entirely sup- 
planted the old Cuba Bast, from Hihuova elatm^ 
which was so largely used m gardens about forty 
years ago. It was originally used for tying up 
bundles of real Havanna cigars, but during the 
Russian war, when the bast from the Lime tree 
became scarce, it was used as a substitute, and has 
now passed from notice to give place to Roffia. 

In the London International Exhibition of 1862, 
amongst the South African products some pro- 
minence was given to a stiff black fibre, which was 
advocated for brush-making, as a substitute for 
horsehair, and for paper-making This fibrous sub- 
stance was known as Palmitb or Palmiet, and is 
found in quantities encircling the stems of Primium 
Palmita, a stout-growing plant of South Afnca, 
belonging to the natural order Juncaceso. Though 
it attracted some attention at the time, it never 
came into actual use. 


ELECTRICITY. — II. 

[ContinMed from p. 206.] 

fiPBCIPIC RESISTANCE-RESISTANCE OP OONDTJOTORS 
—VARIATION OF RESISTANCE WITH TEMPERA- 
TURB-BBSISTANCB COILS AND BOXES. 

It has been stated that different materials offer 
widely different resistances to the passage of a cur- 
rent through them ; in other words, each material 
offers a resistance peculiar to itself, and known as 
the ipeoifio resUtanoe of the material. The ^eoific 
re$itta/nee cf a tuhstanoe U the resistance in microhms 
at 0^ Cent., of a piece of that substance whoee length 
i$ one centimetre, and whose section is one square 
centimetre. The specific resistance is also expressed 
in inches, and is given in the following table. (A 
microhm is the one-miUionth part of an ohm. The 
prefix “ micro ” always signifies the millionth part 
of the word to which it is prefixed ; thus, a micro* 
volt is the millionth part of a volt, a microfarad is 
the millionth part of a farad, etc.) 

The following table oontains the specific resist- 
ances per cubic centimetre, and per cubic inch, of 


tome of the metals most commonly used in blec^trical 
work : — 

Table ov Spboivio Resistanobs 
Pure Metals. 


Substance. 

Betistance in microhms, 
at 0* Cast 

Perottbie 

centimetre. 

Per cubic 
inch 

Silver (hard drawn) 

1*684 ' 

*6488 

Copper „ „ 

1*684 1 

*6488 

Zinc, pressed 

fi‘626 

2*216 

Platinum, annealed 

9*057 

8*565 

lion, „ 

Tin, pressed 

9*716 

8*825 

18*21 

6*202 

l^ead „ 

19*68 

7*728 

German silver * 

20*98 

8246 

Platinum silver (an alloy of 1 of pla- > 
tinura to 2 of silver by weight) > 
Platinoid 

24 89 

84*00 

9*003 

18 40 

Mercury 

94*82 

87*15 


The resistance of any body depends upon its 
geometrical construction; the longer the body is 
the greater is its resistance, and the thicker the 
body is the less is its resistance ; the resistance is 
also proportional to the specific resistance of the 
body. These statements amount to the following i — 
The resistance of any body varies directly a> its 
length, directly as its specific resistance, and in- 
versely as its sectional area. Expressed in symbols, 
this most important law becomes 



where B = the resistance of the body through whioi 
the current flows, 

L = the length of the body through whlcl 
the current flows, 

A = the sectional area of the body througl 
which the current flows, 
s = the specific resistance of the bod. 
through which the current flows. 

It must be carefully borne in mind that if L and ^ 
are expressed in inches, then s must also be ek 
pressed per cubic inch ; and if L and A are given 1 
centimetres, then s must be given per cubic centi 
metre. The answer, B, is always in microhms, but i 
may be brought to ohms by dividing by one milUoi 
Example 1.— What would be the resistance < 
a copper rod 800 yards long, and a quarter of 
square inch in sectional area ? 

Here L s= 800 x 8 x 12lQohes, ^ 

A s ^ of «n inch, 

S SB *0488 mirrohnui (from tht tabl^ 
Substituting these values for the letters in the abo* 
formula, we get 


SS 800 X 8 X 12 X '8488 
SB 74100 mienfiittift, 
or ^741 ohm. 
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CAS»BU aiaaMTiMtT uMim Ifni xandom . 

KLBOTRIO DISCHARGES IN RAREFIED GASES. 

1, Vaoaum Tube showing Flnoresoenoe of Bnlphuret of Oslolum ; 4, Vacuum Tube ahowing Nitrogen Vacuum (Bpiimla 
of Uranium OlaM) ; 7, Vacuum Tube showing Hydrogen ; 8, 8, 6, g, Vacuum Tube showing Qeiaaler Tubes. 
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the cende^OtorSB that we tisiially 
fai^ve M ^i9al aiie adir^a oi oiroatar aeotion, and 

aaultiy <d diaaoetera ; it ia very seldom that 

are-iaiaeta Vke heeviAg aa much as a quarter of a 
aqiiflcO inch in sectional area. The inch has been 
foo^d «n inconveniently largb unit for expressing 
the thioknesa of small wires, and hence a smaller 
unit— the mU^hss been universally adopted m 
England. One thousand mils make one inch. 

If we ^nt to find the resistance of any wire we 
must measure its length and its diameter. We 
oannoC meaafire its sectional area, but we can cal- 
culate it when we know the diameter of the wire. 


where d = the diameter of the wire in inches, 
and IT x= 3 1416. 

For approximate calculations, the value of ir may 
be taken as V* 

Example 2 — Find the resistance of an iron tele- 
graph wire, 6 miles long and 165 mils in diameter 
The first thing to be done here is to express the 
length of the wire in inches. Thus 

L = 6 X 1760 X 8 X 12 inches. 

The next step is to calculate the sectional area of 
the wiqe in inches by the formula a = remem- 
bering that d must be expressed in inches ; thus, 


, 8-1416 X TVyir X -AA 5 V 

A j 

_ 3 1416 X W6 X 165 
“ 4 X 1000 X 1000 ’ 

and 8 s= 8*826 microhms (/hm the table) 

Substituting these values for L, A, and s in the 
original formula, we get 

^ ^x 1760 X 8 X 12 X 8 825 
" 3*1416 X 166 X 166 

6 X 1760 X 8 X 12 X 8*825 x 4 x 1000 x 1000. 
* 8 1416 X 106 X 166 

21,670,000,000 

^ ~ 550^3 

9 67^,080 mtorohms nearly. 

Ur « 67 etntti. Answer. 


The following is an example such as we may con* 
meet with in pniotioe 
Whai current would a batt^, 
iiavisi^ an 8,M3'. of 14 volts and a resistance of 23 
tend through'tbe above telegraph-wire, sup- 
tbot^hfre li an instrument having 10 ohms 

^ Y , 


According to Ohn^’a lais 



but B a: 14 volts, 

and B s the sum of all the reaistaaces in ^Ireuitk 

is the battery, the two instromeatHi and tfaO 
line, or 28 + 10 + 10 4- 67 ohms ^ 

Substituting these values, we get < 

® * 28 > 10 + 10 + 6 7 

14 

" lOd 

s= *14 of an am{>M«. AfWioi^'' 

(The student is here strongly advised to work out' 
a large number of examples similar to those glvfen* 
in order to make himself thoroughly aoqualiited 
with Ohm’s law, and the law connecting the resist- 
ance of a conductor with its geometrical form and 
its specific resistance ) 

In the above examples it has always been taken 
for granted that the conductor with which we were 
dealing was entirely composed of the pure metab 
but this ideal state of afiairs is never met with in 
practice ; the metal invariably contains some im- 
purities, which have the effect of increasing its 
resistance ; or, as it is more usually expressed, of 
lowering its conductivity. Copper Is the metnl 
most generally used in eleotncal work, on account 
of its low specific resistance, or, what is the same 
thing, on account of its high oonduoHvtty, Within 
the past few years the quality of the copper ol^ain- 
able has immensely improved ; and in specifications 
for any eleotncal work it is now usual to demand 
that the copper supplied shall have a conductivity 
of at least i)8 per cent, of the pure metal. This 
means tliat the resistance of the copper supplied 
may be higher than that of pure copper in the ratio 
of 100 to 98. Ketuming to Example 1, let us find 
what would be the resistance of the rod if the oopp^ 
had only a conductivity of 98 per cent. 

The pure metal has a resistance of 0741 4)bm, 
and this number must therefore be multiplied 
the fraction W ^ resUtand© Of 

the rod when its conductivity is rednoed to 9$ per 
cent. Thus, 

•0741 X ^ 

s *0766 ohm (nasrly). AnstsO, 

A similar correction must always be made w)smi ^ 
the metal employed is not chemi(?ally pare ; wbma 
we know its conductivity as eomfea^ with the pm 
metal the correction Is qtlite simple, as is iddlbatedl i 
we merely multiply the calcula^ yalne by the^ 
fraction, 

lOQ 

given oosduetlvity* 
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TASUTZON OF lOBfiZSTAirOa WITH TBMPEILATtTBa. 

The effect which temperature has on the resist* 
anoe of a body is very similar to that which it has 
on its volume. All the conducting bodies about 
which we have bemi speaking increase in volume 
when their temperature is raised, and all these 
bodies increase also in resistance when their tem- 
perature is raised. The non-conductors, or insu- 
lators, and the semi-conductors, do not follow the 
same rule ; in fact, they behave in exactly the oppo- 
site manner — thHr resistM^noo decreases as their 
temperaiare is raised. 

All the metals that have been mentioned up to 
the present, and all the good conductors, increase 
in resistance on the application of heat, at a per- 
fectly definite rate. Some metals increase in re- 
sistance more slowly than others; the alloys in 
particular, such as (^rman silver, platinoid, etc., 
increase very slowly ; in fact, each substance has a 
rate of increase which is peculiar to itself. A 
copper wire whic^ has a resistance of 1 ohm at 
O^Ceirt., has a resistance of 1*00388 ohm at 1® Cent., 
and a resistanc** of 1*00776 ohm at 2® Cent , and so 
on. The figure *00388 is peculiar to copper, and 
shows the rate at which that substance increases in 
resistance when heated through 1® Cent. The 
following table contains similar figures for the 
metals most commonly used in eleotncal work : — 


TABLB aHOWIKO Inobbase of Rbsistakcb 
WITH Inobbase of Tbmpbbatubb 


Name of Metal. 

Percentage of 
Increase per Degree 
Gent. 

Cilver 

•00377 

Oopper 

•00888 

Bins 

*00865 

Tin 

*00865 

Lead 

•00387 

Mercury - - - 

•00072 

German silver 

*00044 

Platinum silver 

1 *00081 

Platinoid 

•00022 


Since the resistance of each substance changes with 
each variation of temperature, it is of the utmost 
importance that we shall know exactly what the 
resistance of the body is at any particular tempera- 
ture. By means of the following formula we can 
always obtain tbe desired information : — 

Bt Bo (1 + o H). 

Where RiS the reslstande of the body which we 
want to find, 

„ Rq s the resistance of the body at 0*" Cent, 
tt t =the tmnperature at which the body 
actually is, 


Where a sztbe percentage of inoieaad per 

Cent, as given in the above ^blf* 

Example 4.*— A German silver wire has a re« 
sistance of 200 ohms at 0° Gent., what resistanoa 
will it have at 20® Cent.? 

Here = 200 ohms, 

„ a = *00044 (Mm ihs table), 

„ t =20. 

Substituting these values in the equation we get — 
Bj = 200 (1 + 20 X *00044) 

= 200 X 1*0088 

= 201*70 ohms. Anewer. 

Returning to the copper rod in Example 3, we 
have corrected for conductivity, but we must now 
correct for temperature. Let us suppose it to be at 
a temperature of 20® Cent., what will be its resist- 
ance at that temperature ? 

Its resistance, after being corrected for conduct- 
ivity at 0® Cent., was found to be *0766 ohm. There- , 
fore we have 

Ro = *0756 

a = *00388 (fiwn the table) 
t =20° Cent 

Substituting these values in the equation we get — 

=*0766(1 + 20 X -00888) 

= •0756 X 1*0776 

= *08155 ohm. Answer. 

We have thus worked out completely the true 
resistance of a copper rod at 20® Cent., whose 
length is 800 yards, whose sectional area is a quarter 
of a square inch, and which has a conductivity of 
98 per cent, of pure copper. 

BESISTANCB COILS. 

In order that we may be able to determine prac- 
tically the resistance of any substance. It is neces- 
sary that we should possess a set of known resist- 
ances upon whose accuracy we can thoroughly 
rely. Such a set of resistances should, for con* 
venience sake, be made up within the smallest 
possible compass ; they should be made of such 
a substance as will not be liable to change with 
time, and whose resistance will vary as little as 
possible with variations of temperature ; and they 
should be as inexpensive as is consistent with the 
above conditions. In order to do almost any kind 
of electrical testing, a good set of resistances is 
about the first requirement. 

The substances of which acottrate zesistanoes 
almost universally made are the metals, which arC 
drawn into wires and then wound on bobblfis fixed 
in a box, as vfill be presently dep^srlbed, tlfo 
choice of ja suitable metal is the first thhig hw 
to be considered ; and here the above talm 
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a31 ^tim moomny 4alonn»fcioD, In the flnt Table 
it tgill 'be mm that fer a given length and thick- 
mm «4w and o<^pe]: have the smalleet lesietanoes, 
md .therefore, it would reqnire a larger amount of 
these metals than of any of the others in order to 
make np a.given resistance. These metals are also 
oomparativel j expensive, and from the second Table 
it is seen that their resistances vary considerably with 
variations of temperature. Every consideration 
thus points to the fact that these metals are net 
suitable for resistance coils ; and still it is a curious 
fact that the old electricians — for reasons best 
known to themselves— usually made their resist- 
ance coils of copper. Besides the above disad- 
vantage^ a box of copper resistance coils would 
require more material, more labour, and would be 
fax heavier and more Unwieldy than is necessary. 

Those metals which stand lowest on the two 
Tables are clearly the best for the construction of 
resistance coils— they have high specific resistances, 
and they vary very little with changes of tempera- 
ture. The alloys German silver, platinum silver, 
and platinoid are specially suitable as the sub- 
stanoep out of which to construct accurate and 
reliable resistance coils. Platinoid is a compara- 
tively new alloy which undoubtedly will be ex- 
tensively used for this purpose in the immediate 
future, though it has not been used to any great 
extent up to the present. Platinum silver* is an 
admirable substance, but unfortunately it is very 
expensive ; it is used for the construction of 
standard resistance coils, but its price forbids its 
use In ordinary commercial resistance boxes. Ger- 
man silver has a high specific resistance and a low 
temperature variation coefiicient, it is inexpensive, 
and it does not change with time. These con- 
siderations' have led to its universal use as the 
substance out of which to construct ordinary 
resistaikoe colls. 

Xbe arrangement of the coils in a resistance box 
is shown in Fig. 1 ; the box itself —which is usually 
mads of wood — is removed, showing its top, which 
consists of an ebonite slab, and the coils attached 
to it. This ebonite top is marked E E, and it has 
fixed on its upper surface a number of brass blocks ; 

€*, and 0* are three of these blocks, each being 
firmly attached to the ebonite top by means of two 
snbstantial screws, which are driven up through 
the ebonite. The ends of the blocks are narrowed 
and naderoat, as may be seen In Flg^ I ; this device 
dItows a laxgev insulating surface to separate the 
btodha, and allows that sttrfaoe to be more easily 
bla&iied by passing a rag or brush over it. The 
absgrbe molstiiie from tbe atmosphere to 
% and dust cannot entire^ 

vsfKtad imm acormnilatlng on it; the comUned 
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effect of the duet and moisture Is to ffsttd* 
oottdud^ film OB the sorfaioe of the Sbontte Im 
one block to another* the result of which Is that a 
certain amount of surface leakage takes plaoi 
between the two blocks, which should he com* 
pletely insulated from each other. This leakage 
is made less by the manner in which the blocto 
are out at the ends, but it can only be entirely 
prevented by keeping that surface quite clean 
while in use. 

Between each pait of blocks a brass plug can fit 
tightly, so as to form a thoroughly sound electrioal 
connection between them. Two of these plugs, Pi 
and P 2 , are shown ; they are slightly oonioal, and 
are screwed into ebonite tops, where they are then 
pinned to prevent the possibility of their becoming 
loose. In inserting one of these plugs in the posi- 
tion of P 2 much force should not be employed in 
order to make a good connection ; the plug should 
be simply placed in the hole, and a slight screwing 
motion, with gentle foroe, impartelfi |)o it ; by this 
means a thoroughly sound electrioal connection wiU 
be formed. It is a common and most reprehensible 
practice of beginners to use considerable foroe in 
inserting the plugs in order to procure good con- 
tact ; it is found most difficult to withdraw saoli 
plugs by ordinary means, and the practice invariably 
results in the operator wrenching the lops off the 
plugs, and often in his loosening the brass blooks. 

The under surface of each block is permanently 
attached to two stout wires, w, tc, and to, whkdi 
project into the box, and to which are attached the 
ends of the resistanoe coils ; these coils are woniid 
on the bobbins b B as shown. The bobbins are 
usually made either of ebonite, cmt of boxwood 
which has been thoroughly soaked in melted par- 
affin wax so as to render them non-conducting; 
they are kept in position by brass cores, which pass 
through them, and which are screwed into the 
ebonite. It would be an improvement to make 
these bobbins of brass or copper, sines these met als 
would quickly conduct off the heat which is always 
generated when a current passes through the ooQs. 
Ebonite and boxwood are bad oondnotors of Jieat, 
and therefore whatever heat is generated by the 
coils, instead of being oonduoted away by ^ 
boU>ins— as would be the case if they were m a d e 
of brass or copper— accumulates there, and raises 
unduly the temperature of the coils, and oorrespond- 
ingly increases their lesistsiioe. If the.bobUas 
are made of brass or copper, they must be ixwMd 
with a layer of paper whkffi has been soaked In 
melted paraffin wax before the coils are woimd ne 
them; this preeautlon Is aeoestary in ordsr to 
insure that the idreis thoroughly i&aalated iMSa 
the b«fi>bin. 1 
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Tbe <K>lls are woand on the bobbins before ihe 
latter are placed in position. The wire used for 
the xesistanoe eoils is usually double-silk«covered 
German silver ; and in winding them the following 



Fig. 1. 


method might with advantage be adopted • — Select 
a piece of wire which has a resistance somewhat 
greater than is required for the coil you are about 
to wind ; place the ends of this wire together and 
double it, so as to halve its original length ; now 
wind this double wire on the bobbin as may be 
seen in Wi or Wj, Fig. 1. (The necessity for wind- 
ing the coil double will not be apparent to the 
student till he comes to the subject of induction ; 
lor the present he must be satisfied with the asser- 
tion that the necessity actually exists ) The bobbin 
is now placed in position, and the ends of the re- 
sistance coil soldered to the stout wires w w; in 
making this soldering, or in making any soldering 
that may be necessary in the coils, spirits of salts 
should on no account be used, since any trace of 
acid that might remain would inevitably form a 
little primary battery at the junction, which would 
render the resistance box perfectly useless for any 
kind of accurate work, and would ultimately result 
in the destruction of the joint itself. Common 
resin is the substance which should always be used 
when making solderings in any electrical apparatus ; 
it is more troublesome to work with than spirits of 
ialts, but the little extra trouble thus incurred is 
^ply repaid by the certainty of having a resist- 
anoe box upon whose accuracy we can always de- 
pend. The wire as thus wound has a higher re- 
sistance than is required, and must therefore be 
adjusted. (It is here assumed that we can aocur- 
at^y measure a resistance; the best method of 
doing so will be described later on.) In order to 
adjust its resistance, a little of the silk covering is 
removed from the loop that forms the end of the 
doable wire ; this loop is then taken in a pair of pUets 
and twisted* so as to shorten the effective length of 


the wire. This twisting'ls continued tlH the rCklst* 
ance of the wire has been reduced to exactiy^thU 
required amount, which can be attained ^th gtuat 
accuracy. The twisted portion of the wire is now 
soldered, so as to permanently maintaih the true 
resistance to which it has been adjusted. ^ When 
the coil has been adjusted, a piece of patUIdh paper 
should be rolled round it, and the coil is usua'ily 
finished off by having a piece of green silk ribbon 
rolled round. 

The manner in which the box works is obvious 
from Fig 1. When a current enters at the block 
o', it cannot reach without flowing through the 
coil w', provided, of course, that the ebonite sur- 
face between o' and c® is quite clean ; but if tl^s 
surface is covered with the semi-oonducting film of 
dust and moisture, a certain amount of current will 
leak through this film, thus forming what is known 
as surface leakage between the blocks. The blbcks 
c® and c* are placed in electrical contact by means 
of the plug p^, which is in contact with both ; the 
consequence is that all the current that enters C* 
flows to c* through the plug p®, and none of it 
passes through the coil which connects these 
blocks. Wherever, then, a plug is withdrawn from 
between two blocks the current is obliged to flow 
through the coil that connects them ; whilst where- 
ever a plug is in position no current flows through 
the coil corresponding that plug. If all the 
plugs are inserted in theii holes, there is no resist- 
ance opposed to the flow of the culrrent, except 
that which is offered by the brass blocks and plugs, 
which is a negligible quantity; if, on the other 
hand, all the plugs are withdrawn, the ouiront has 
to flow through all the coils in the box, and has 
thus to flow through a resistance which is the sum 
of the resistances of all the coils. In order, there- 
fore, to insert any desired resistance in the path of 
the current, it is only necessary to withdraw such 
plugs from their holes that the sum of the resist- 
ances corresponding to the withdrawn plugs shall 
equal the desired resistance. 
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VSBBS. • 

Thb verb is that part of speech which «Xpresse9 
an action done or suffered by the subject, or simpler 
indicates the condition of the subject. ^ 

The subject of a verb is the person, animal, or 
thing doing the action, or being in the oolKtffto 
expressed by the verbi It retilies to tlm queefcl^i i 
qal qf&l tot p^caona;' okd ' 

(gslT loAieif tvhatt tat thingi. ' 
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Vefbf Adroit two kinds of ob}ecte«^the direct 
ehjctd and the i^dweet et^eet. 

The direct olject is that which suiters the action 
expressed by a verb. It answers to the question qul ? 
whom T for persons ; e-nd Qnol ? what ? for things. 

The indirect object is that which completes the 
signification of the verb by means of an inter- 
mediate wbrd, such as the prepositions de^ pnw, 
aveCt danSt etc. It answers to the questions k qni 7 
to whom? deqpil of or from whom? pour qui? for 
whom? avec qui? with whom? etc, for pereons; 
and k quoi 7 to what ? de quo! 7 of or from what ? 
etc., for things. 

Different Sorts of Verbs. 

There are five sorts of verbs active, passive, 
neuter, reflexive or pronominal, and impersonal. 

The active verb is that which expresses an action 
performed by the subject, and suffered by a direct 
object. 

Every French verb after which quelqu*un, ^ome- 
one^ quolque chose, something^ may be placed, is 
an active verb. Thus in the following sentences, 
pratkger^ chan/jer^ chanter^ etc., are active verbs, 
because we may say prot^ger quelqu'un, to protect 
someone; changer quelque chose, to change some- 
thing : — 

Dieu protkge I’innocence. God protects innocence 
Racine 

L’liabit change les moeurs. Dress changes the manners 
Voltaire 

Len cygnes ne chantent pas Swans do not sing their death, 
l«ur mort Buefon. 

The passive verb is the contrary of the active 
verb. The active verb presents the subject as 
performing an action immediately directed towards 
an object; whereas the passive verb presents the 
subject as suffering or receiving an action performed 
by the object. The passive verb in French is com- 
posed of the past participle of an active verb and 
the auxiliary etre (to be). 

Koi compagnes sont JkrtUisees Our fields are fertilised "by the 
par la ploie. ratn. 

' L’Acad^mie. 

II etaU giM par la torce de He was guided by the force of 
son g^te. Massillon. his genius 

Lea i^ta eaprits soU trop Little minds are tbo much vexed 
bleme des petitea choses. with trijks. 

La BocasPOUCAVLD. 

The neuter verb marks, like the active verb, an 
action performed by the subject ; but this action 
is confined to the subject. Hence, a neuter verb 
never has a direct object, and the words qvclqv^wn 
and quelque chose cannot be placed after it. A 
neuter verb can never be used in the passive 
voices^ ^ 

TWM% le deralar ^ur Soeratee spent the last day cf his 
dvVsvM kateeeurtreurVim- We in diseoureing upon the 

nwrtitfttie & TAma. immortality of Use ecuL 

l/AdAiubme. 


Le feu qui aemble ateint, doH The fire vfhkk stem HCiitet 
aquvent <ou« aa oeodre* Uoepe often under ite athep, 

OoaiiBiitLx. 

Les Plataeus oitarent lea The Plateane susmovedt Urn 
Laoadaiuouiena A wmpara- lacedemoniaHS to aii^pear bs^ 
itre devant lea Amphictyoda. fere the AunpMctyone* 
LxOsnurs. 

The reflexive or pronominal verb is conjugated 
with two pronouns of the same person : Je me, tu te^ 
il se, mus uous, voua vous, iU se. It expresses — 

(1) An action performed and suffered by the 
subject, and is then called a pronominal rqfieofiee 
verb ; — 

Je me flatte, I flatter myself, Vous wmt faiicitee, you oon« 
grxttulate yourselves, 

n ne faut ^ permettre k We should not allow nun to 
rhomiue de se mipriser en- despise themselves entirely. 
tiai-enient. Bossubt. 

(2) An action reciprocated between two or more 

subjects, and is then called a reciprocal 

verb : — 

Ils se Ront nul. They have done harm to each 

other. 

Cob enfonts se dktceisTLt, These children hate one an- 

other. 

(3) An action strictly confined to the subject; 
this IS called a naturally pronominal verb, and is 
expressed in English by a transitive or intransitive 
verb, as the case may be . — 

Nous nous BouvenonB de ce fait. We remember that fact, 

Les ennemls s'enfuirent. The enemy fied. 

The impersonal verb can only be used in the 
third person singular : n plsut, it rains ; il gils, 
it freezes ; il tonne, vt ihxmders : — 

Pour bien juger lea grands, U To judge properly of the great, 
Jhut les ap]>rochei. it is necessary to app oach 

Aubert. them. 

Il fiiut rendre meilleur le We should {it is necessary to) 
pauvre qu'on soulago. improve the poor whom we 

Baint-Lambert. relieve. 

There are two verbs called auxiliary, because 
they serve to conjugate all others. They are— 
avoir, to have ; and Atre, to be. 

Conjugations. 

The French verbs are divided into four classes 
or conjugations, which are chiefly distinguished 
by the ending of the present infinitive : — 

(1) The first couJugation comprises all verbs of whidi tils 
present of the infinitive ends in -er ; as, parler, to epeak ; 
aimer, to love, etc. These Verbs are derived hx>m LdtlU 
verbs which terminate in -are. 

(2) The second conjugation embraces all those of whkdi the 

infinitive ends in >ir ; as, to dherWi , plialjf* to punish, 

etc. Of the verbs which terminate In -ir, s^e have an im- 
perfect ending in ^issais, others have on imperfsot ending in 
>ai«. The former class are derived fhnn Latin verbs ending 
-esoers, the latter from Latin verbs ending in -frs* goiin 
grammarians, relying on this distinction, divide verbs in -4^ 
into two conjugations. 

(8) The third conjugation contains all the verbs in 

the infinflive end in -oir : as, dOfvMr, to owe; mftftt, to hnUg 
etc. These are for the most part derived from lAUn vilKbt 
whose infinitive ends is -4re* 
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, (4) Tli« Itmrth «ompriiM aU tlia varbi ter« 

iiiiiitUiig wttb -fa in th« infinitive : ae» rtii49«» to retukr; 
prtmiibe^t to totke, etc. These are derived firou Latin verbs 
whose infinitive ends in -ire. 

' It is a fact worthy of note that the Dictionary 
of the French Academy contains 4,000 verbs 
(omitting compoond verbs), 3,600 of which end 
in -dr, 330 in -ir (with an imperfect in 
28 in -4r (with an imperfect in -aw), 10 in -d/r, 
and 60 in -rd. 

Considered as words, French verbs present two 
distinct parts, viz., a root or and an ending or 
temiinoition. The root points out the meaning of 
the verb ; the ending, the tense and the person. 
Thus, d.y., in pa/rler^ pari-, the root, has the force of 
epeak ; and •dr, the ending, points out that it is the 
present tense of the infinitive. 

The verbs are again divided into regular, ir- 
regular, and defective : — 

(1) The regular verbs are those which, m all their teuses, 
preserve their stem or root luicUtered. 

(2) The irregular verbs are those which alter their root, or 
have Mot the endings peculiar to their conjugation. 

(3) "nio defective verbs are those which want certain tenses 
or peisone. 


Moods and Tenses. 

There are five moods : the infinitive, the indica- 
tive, the conditional, the imperative, and the 
sabjunotive ; — 

(1) The infinitive presents the signification of the verb in an 
unUmited manner . abandonner set enteata, to abandon 
ofu'e ehUdren, 

(2) The indicative, whatever may be the tense, indicates or 
deoUres in a positive, absolute manner : jrabandonae, I 
abandon; J*al alMUldoilll4, 1 have abandoned; iTabaa* 
doaiiaral, / wUl abandon. 

(S) The conditional indicates a condition or a supposition ; 
J*abHd aanarats si .... r vmUd abandon if .. . 

(4) The imperative is used to express a command, prayer 
or exhortation Abandsimsi OSt snlluit* abandon that 
child. 

(5) The subjunctive is used after clauses expressing doubt, 
continfeacy, or necessity . Zlsst doatsuzqus Js Tabaa- 

dsnas, it is not certain that I may abandon him. 

The infinitive has two tenses 


(1) The present . parlsr, to speak. 

(3) llie past : awolr IMurM, to have spoken. 


The indicative has eight tenses : — 


arrhopreiient: 

(2) The simultaneous) 

past, or imperfect i M* PdW*»** 

(3) The past definite : Je parJal, 

(4) The pMt indefinite: J*slpsrl^ 

(5) The pluperfect : 

(6) The past anterior 


I speak. 
I give. 


I was speaking , 

I spoke, I did speak. 
1 have spoksn. 
j’AviU pwU, I had been speaking. 
i*sas PSrlA / had spoken. 


ID Thefiitureabeolute: js parlsnit I ehaU, wig speak. 
(S) The future ifitertor)^ . 

or future perfect : pafl4« I shaU hope spoken. 


The oondItionAl hae two tenses ^ 

(2) Thepast . J'aavalsparlh, l shoedd have epeken. 

The imperative has one tense : — 

The present : parla* speak. 

The subjunctive has four tenses:— 

****•• tlMt I mag VkA. 

(2) The imperfect : qqe je parlassab thatlmightspeab. 

(3) The past : qae J’ale parld, that I may have 

epeken. 

(4) The pluperfect . qne j’euMe parl^, that I might have 

spoken. 

In addition to the above forms, there are three 
participles : — 

The present parti- ) - . , . 

cpla: veo*.»». 

^ having vOtm. 

The past participle : p«rU, spoken. 

Tenses are simple or compound : — ^ 

(1) Simple, when they are expressed in a single 
word : Je parle, I speak. 

(2) Compound, when they require the assistance 
of the verb avoir or etre : J'al parl4, 1 have spohoa ; 
Je Buis arriv4, 1 am arrived. 


Use of the Auxiliaby Vbbbs Avoie and JIteb. 

The verb avoir is used — 

(1) As a leading verb, to express possession, 
obligation, duty : J*ai une maison, I have {I possess) 
a house; nous avons* k travailler, rve have to (must) 
work. 

(2) As an auxiliary verb, to form— 

Its own compound tenses : J*ai en, I have had. 

The compound tenses of the verb ^tre : J*mi M, 
I have been. 

The compound tenses of the active verbs : J'ai 
aim4, 1 have loved. 

The compound (tenses of most neuter verbs ex- 
pressing an action: J’al 2nardh4, I have wa^d. 
(See exceptions to this rule below.) 

The compound tenses of impersonal verbs : B a 
pin, it has ramed /Ha gT414, it has hailed, etc. 

The verb Hre is used — 

(1) As a leading verb, to express existence, con- 
dition : jSfrs, ou ne pas ^tre, Tohe or wotto be — 
to earist or mi to twist ; EUe est malade, she U HI; 
Us sont,* k plaindre, they are to be pitied. 

(2; As an auxiliary verb, to form — 

All the tenses of passive verbs: J# ioSl Ii|ill4, 
I am loved. 


* Neither avoir nor itre can be immediately followed by 
an infinitive ; the preposition d must be placsd bUfefe tbe 
latter D eat d tavaUkr, ha is iootking; Jbi d I 
have to go out. 
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The oompoond teeMt of all prDXMmueal verba : 
J%»r seta 4aM4 ^ Jtatimd Jt see 

emii pvomnir ^ icaXktd. 

The compound tenses of a few neuter verbs, 
though the same express action : — 


slier, 

anrlver, 

oboir, 

d^oMer, 

inouzir. 


toso 
to arrive 
\om 
to doctaoe 
to die 
reveair, 


nattre, 
tomber, 
venir, 
parvenir, 
aevenir 
to return, etc. 


to be bom 
to/aU 
to come 
to succeed 
to become 


Note. — S ome neuter verbs, which take etre in 
their oompound tenses, preserve the same auxiliary 
when they are used impersonally : II lui est arrivd 
ux^ malheur, A mi^orturie ha* happened to him, 

A certain number of neuter verbs, aS*— 


SGOourir, tomn towards entrer, 

diaparattre, to disappear sortir, 

oroitre, to grow passer, 

to cease pariir, 

to mount, to ascend vieilhr, 

to go down grandir, 

rester, to remain, to dwell 


cesser, 

mottter. 

desoeziure, 


to enter 
to go out 
to pass 
to depart 
to grow old 
to grow 


take sometimes avow, and sometimes etre. 

(1) They take avoir when the action expressed 
by the verb is kept in view. 

(2) And etre when situation or condition is the 
principal idea which it is wished to express . — 


Exa^iples. 


With AVOIR. 

EUe a disparu subitement 

She disappeared suddenly. 

La fi^vre a cess^ hier 

The fever ceased yesterday. 

Le barom^tre a descend u de 

S luslenra degr^ en peu 
'hsnres. 

The barometer vfent down sev- 
eral degrees in a few hours. 

11 a passe en Am^rique k telle 
^poque.* 

He went to America at studi 
a time. 

Le trait a parti avec imp^tuo- 
Sito. L’ACADiillE. 

The dari went off vHth impetu- 
osity. 

Le sa^ avail oess^ de couler. 

Bdiste. 

The blood oeaaed to flow. 


With frrRE. 

Elle est disparue depuis quinze 
jours. 

She has been gone a fortnight. 

La fl^vi*e est cess^e depuis 
quelque temps 

It u some time since the fever 
ceased 

n est desceodu depuis uue 
heure. 

He has been down one hour. 

Les chaleurs sont passes 

The heat is past. 

Les troupes sont parties de* 
puis six mois. 

L'Acadh&mie 

The troops have been gone ew 
months. 

Oe grand bruit est cessd. 

Mme. de SUrvioN^. 

That great noise xs now over 
(has cta^. 


Better and demewrer, meaning to ttay, to dwell, 
to reeide, take the auxiliary verb avoir ; when they 
mean to remain, to he Uift, they take Hre : — 

AVOIR. £TBE. 

J’oi rsst6 plus d*un an an EUe donneralt pour vous sa 
Halls . . . MoRtESQUXsu, vie, le seul hleii qui lui soit 
rest^. Marmonixl. 

I foMsd mors than a year in She would give for you her 
My , « « life, the oi^y possmton which 

remains to her, 

H a demenrd deux ans 4 la LeUx cents hommee sont de* 
eampngBa LAgaptoa. lueixnto suv le oh^p de 
bataHle. LAcADami. 

I£i Hoad idoM two yecat Hn fido hwsdred men rpnafmd on 
Hi oemtry, tkeJUld of battle. 


iickatpijpmiy U eyoape, to pan mmetieedt iehefor*^ 
gotten, takes the auxiliary In the eenaei^ilt, 

my inadvertently it takes itre , 


AVOIR. 

Cette dUKrence ne m'a pas 
4chapp4. Eousbeau. 

That difference has not escaped 
ms. 

J’ai retenu le chant, lea vers 
m'oat 4obapp4. 

Voltaire 

I retained the tune, but the 
verses have escaped my 
memory. 


ftniE. 

Oe mot m’iH dohappd; pie* 
doouez ma ItapohUie* 

VoLtAtai* 

That word esooM my Ujfs; mr 
ouss my fraiOcness, 

Excuses les fbutes qul )pao3^> 
Font m’itre tohappm 

BaiuBAU. , 

Excuse the ftiults which I moiy 
have committed inadmieutly. 


Convenir, to become, to suit, takes avoir. When 
it is used in the sense of agreeing, it takes dtre:^ 

Cette maison m*a convenu None eommet oonvenns du 
prix. L’AoADdiua 

That house suited me. We agreed Upon the ptioe. 

The conjugations of the verbs have already been 
given in previous lessons, and need not be re- 
peated here. If the student wishes to refresh hid 
knowledge of the moods and tenses, we would re- 
commend him to refer back to the earliet lessons, 
or consult the table of terminations, which we give 
below. 


Formation op the Tenses. 

The tenses of French verbs are divided into 
simple and oompoimd. The simple tenses are those 
which are formed by means of endingt added to 
the stem, without the help of any auxiliary verb. 
The compound tenses are those which are oom- 
posed of the tenses of one of the auxiliaries owoUr 
and etre and the past participle of the leading verb. 

Among the simple tenses, five are called 
tive, because they serve to form the others, which 
are called derivative. 

The five primitive tenses are : 1st, the present 
of the infinitive ; 2nd, the present participle ; fixd, 
the past participle ; 4tb, the present of the indic- 
ative ; and 5tb, the past definite of the indicative. 

The present infinitive forms two tenses, viz,, the 
future of the indicative, and the present of the 
conditional, as follows : — 

Ist. The future, by adding to the infinithr$ the 
endings of the present indicative of a/voir, viz. : 

•as, -a, -ons, -ez, -out : as, chanter, je ohmter^ai, etc, ; 
finir, je finir-ai, etc. ; recevovr, je recevr-ad, etc. ; 
vendsre,je vend^-ai, etc. , 

KoTB.^Before those endings axe added, oi meet 
be suppressed from the infinitives of the Ckili^ 
jugation, and e from those of the 4th. 

2ndly. The present of the conditional, by ad^liig 
to the Infinitive the endings of the impeaelHSi 
indicative of awoir, viz. : -ais, •ais, •aU, •ignSf Age, 
•oAent: as, chanter, je ehanter^ais, ntcL;jMrf jg 
finir^sUs, etc. ; reoevoir, je reoevr-^tis, et0. ; 

Je egndr^aig, etc. 
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KOTB.— -Before those endings are added, oi must 
be suppressed from the infinitives of the 8rd Con* 
jngation, and e from those of the 4th. 

Three tenses are formed from the present par- 
ticiple, vis. : the plural of the present indicative, 
the whole of the imperfect indicative, and the pre- 
sent subjunctive, as follows : — 

Ist. The plural of the present indicative, by 
changing •a/nt into cms, -si, ~ent ; as, cliomicunt^ nous 
chant'onSf etc. ; finissmt, nous finiss-ons, etc. ; re- 
cmantf nous reoev^ons, etc. ; vendant^ nous vend-ons^ 
etc. 

Kom— In verbs of the 3rd Conjugation, the e, 
which in the present participle precedes r, is 
changed into oi in the third person plural of the 
present indicative : recevanf, ils reqotvent. 

2ndly. The imperfect indicative, by changing •ant 
into -ais, -air, -aif, -i<mr, -in, •aient: as, cliantami^je 
cliant-ais^ etc, ; finissant^ je finiss^ais, etc. ; rece- 
va/nt^je recev^ais^ etc. ; rcTidantyje vend-ais^ etc. 

Srdly, The present subjunctive, by changing -ant 
into -s, -sr, -c, -iowr, -ioz, -ent: as, ohantant^ que je 
ohant^Cf etc, \fi/msstmt^ queje jiniss^e^ etc, ; rececanty 
qmje reqolv-ey etc, ; •oendant, queje rend-Oy etc. 

Note, — I n verbs of the 3rd Conjugation, the 
which in the present participle precedes r, is 
changed into oi in every person of the present sub- 
junctive in which v is followed by •e, -n, -ent : e.g , 
recevanty que je regoivey que tu regoiresy q\Cil regoiccy 
qtiHls regoivent ; but this change does not occur in 
the first two persons plural, in which v does not 
precede e mute: que nous recevionsy qve vous 
reoeviez. 

The past participle forms all the compound 
tenses by being added to the various tenses of 
' avoir or dtre : as, fai chantly je suis alUy il avait 
dlniy Us Staient partiSy etc. 

The present indicative forms the imperative by 
leaving out in the latter the pronouns yc, nousy and 
vous: as, je ohantOy okanie ; nous finissonsy finis- 
sons ; vous recevezy reoevez. 

Eom^The French imperative has no third 
perscm ; that which is given in this work, for the 
convenience of students, belongs to the present 
subjunctive. 

Fxom the past definite of the indicative is formed 
the perfect subjunctive by adding to the second 
person siTiqular of the former the following end- 
ings : -sOy -sesy -sionsy -sieZy -sent : as, tu cJtawtaSy 
que je oJiafUas-sey etc. ; tu finiSy que je finis-sCy 
etc. ; tu regusy que je requs-sCy etc. ; tu vendiSy que 
je vendis-soy etc. 

As to the third person singular of the imperfect 
subjunctive, It is also formed from the second 
singular of the past indicative, but by changing 
the final s of the latter into and putting a 


circumfiex accent on the foregoing vow^ : as^ tu 
chmttasy qu'UohaoUdt; tufiniSyqu'UfinJU ; tureque, 
quHl reg&t; tu vendiSy q\Cil vendit 

The Participle. 

The participle is so called because it participates 
of the nature both of the verb and of the adjective. 
It partakes of the nature of the verb, in having its 
signification and an object, and of the nature of 
the adjective in qualifying, like the latter, nouns 
and pronouns. 

There are in French two sorts of participles, the 
present and the ixist. 

In a previous lesson we have told you something 
of the participles, and we only add a few examples 
here for the sake of completeness. 

The Participle Present. 

The participle present, which denotes continu- 
ance of action, answers to the English participle in 

-iTig. 

This participle is invariable, always terminating 
in -amt; as, chantant, singing ; fa^soxAy finishiTig ; 
recevant, receiving ; vendant, selling : — 

une claine muirtlianty a laOy toalking 

(lea hoiumes marchanty men wcdlAng. 

J'ai vu les ^ent8 grondUint sur J have Been the win4<t roannff 
ce« momsons giipcrbeH, over those superb harvestSy 

Derauuer les bles, se disputer mot up tlie ffrain, and con- 
ics gerhes. DfiLiLLL. tend for the sheaves. 

Verbal Adjectives Ending in -Ant. 

The present participle is often used adjectively 
to express a quality or a condition of a noun. In 
this case it agrees as an adjective, and forms its 
feminine and its plural as the latter. Present par- 
ticiples used adjectively are called verbal adjectives; 
they never denote action. 

PARTICIPLES present USED 

To denote Qvality. To denote Action. 

Une femme eat alm^e Une femme oUigeant tout le 

de tout le monde. monde est gdu^mleinect 

aim^e. 

An obltging woman is loved by A woman obliging everybody is 
everybody. generally loved. \ 

II n’y a que les natures ai- Les natures aimant la soli- 
mantes qui soient propres & tude aiment g^n^ralement 
r^tude de la nature I’^tude. 

Bernardin de St. Pierre. 

AJfectioncUe natures (disposi- Nednres (dispositions) Inring 
lions) only are fi/t for the study solitude are in general fond 

Cff nature. qf study. 

Verbal adjectives generally follow their noun. 

The Participle Past, 

The participle past denotes the completion of the 
action. 

It is susceptible of variations for gender and 
number. 

The participle past, used without an auxiliary, 
agrees, like an adjective, In gender and mnnbor 
with the noun which it qualifies. 



ALGSB&L 


participte4 med adjectively foljbw their 
iMim ; the onhj exeeption to this rule being the 
p^toiple ^StendUf which is always placed before 
the noun it qualifies : — 


dM eiiftmtA ehiria, 

<!«)« flBiniuM editniit, 

1ft pritendue marauisQ, 
Oomme une Iftnipe a'or dftnfl 
rftftnr nupenduej 
Lft lnn« M OftlanM sax bords 
de rhorlfton ; 

SeH rftyons affaiUu donnent 
flutlegftzon. Lamartine. 


beloved children, 
eeteemed vionun. 
the eelf-ityled marchioness 
Like a gmden lamp suspended 
tn the azure vauUt the moon 
balanoes hersdf lii the con- 
fines of the horieon, her 
•weakened rays sleep on the 
turf 


KBY TO TRANSLATION (p. 219). 

Probe and Verse. 

M, Jourdain,^l must take you into my confidence. I am in 
love with a person of high rank, and I should desire you to 
help me to write something to her in a little love-letter which 
I wish to let fall at her feet 
The Philosophy Master —-Very good I 
M. Jourdain —Yes , that will be graceful. 

The Philosophy Doubtless Are they verses which 

yon wisli to write to her? 

M. Jourdain —No, no , not verses 

The Philosophy Master —You only wish for prose. 

M Jouulnin —No , I wish for neither jirose nor verse 
riie Philosophy Master — It must be either the one or the other 
Af, /owrdatft.— Why’ 

The Philosophy Mastei —For the reason, sir, that there is no 
other way in which to expi ess oneself but in prose or verse. 

M Jojtidaiji.— Tliere is nothing else but prose or verse’ 

The Philosophy Master --"So, sir Everything whuh is not 
prose is verse, and eveiy thing which is not verse is prose 
M Jourdain —And when one speaks, what Is that then? 
The Phiiosophy Afaater.— Prose 

Af Jourdain —What I when I sav, ‘‘ Nicole, bring me my 
slippers, and gi%e me iny nightcap,*' it is prose ? 

The Philoeophy Master,-— sir 

Af. Jouidain —B\ my faith 1 For more than forty years I 
have been speaking prose without knowing anything about it ; 
and 1 am the most obliged in the world for having learnt that 
I should wish then to put for hei in a love-letter “ Beauti- 
ful marchioness, your lovely eyes make me die of love," but I 
want that to be put in an elegant manner, and to be prettily 
turned 

The Philosophy Master,— Put that the fires of her eyes re- 
duoe your heart to a cinder, and that you suffer night and day 
fot her the violence of a — 

M, Jourdain.— Jio, no, no; I do not want that «t all. I 
Only want what I have told you “Beautiful marchioness, 
your lovely eyes make me die of love." 

The PhUotophy Master,— You might extend the thing a little. 
‘ M, Jourdain.— "So, I tell you ; I only wish these words alone 
in the love-letter, but turned in the (kshlon, well arranged, as 
they ought to be. I beg you to tell me a little, so as to see 
the different ways in which you can put them. 

TXrPhiloeophy Master.— You can put them first as you have 
said : “ Beautiful marchioness, your lovely eyes make me die 
Of love'*; of, agntn, “To die of love, beantifiil marchioness, 
yoob lov^ eyes make roe '* ; or, again : “ To die, your lovely 
eyea, beantiful marchioness, Of love make me " ; or, again, 
^ “ Tear lovely eyba make me, beautiful roarchionesa, to die of 
love." 

|l. /oltftXlla.— BtU^ of all thoee waya, which is the beet. 

Stk$ ifosfef .-^Tbe one you have said : Beautiful 

iWiijiihiwiiMj your Wely eyea ihake me die of love.* 


Af. Jourdain.— Yet t have never studied, and 1 )lld gtl 
t|iat at the firet triaL I thank you with all my heiii^ miil 1 
beg you to come again to-morrow in good time. 

The Philosophy Master.-- I will not fell to be there. , ^ 

Act 1L, Scene II , “Le Boubqbois OsNTiLHOibcx.” 


ALGEBRA.— V. 

[Continued from p. 223.] 

LEAST COMMON MULTIPLE. 

114. A common mnUiple of two or more quantities 
is a quantity which can be divided by each of theitt 
without a remainder. Thus \2ah U) a common 
multiple of 4a and eft ; or of 3a and 2J, etc. 

116 The least common multiple of two or 
quantities is the least quantity which can be divided 
by each of them without a remainder Thu? 12a^o 
is the least common multiple of 4a, 3ft, and Co. 

116 To find the least common multiple of two 
or more given quantities. 

Rule — Reduce the given quantities to their q^Hme 
factors ; find the product of the greatest q^omers tf 
these factors^ and it will he the least oonmon multiple 
required 

Example —Find the least common multiple of 
(a 4“ oof, ofi — and (a — xf. 

Here, the prime factors of the quantities are (a 
4- xfi, (a -f a?), (a — x), and (a — «)* ; now of these 
factors, which are different powers of a -f » and 
a — Xy the first and last contain their highest 
powers ; therefore, according to rule, (a 4* a?)* ifi — 
a?)3 = {a? — is the least common multiple of 
the quantities required. 

Exercise 12. 

1. Find the least common multiple of 6c, c«, and by, 

2 Find the least common multiple of a*6* and a*6*. 

8. Find the least common multiple of 2ab, Sbe, 4od, bde, aod 

ear 

4. Find the least common multiple of (a + 6)*, (a*-6»), 
(a - bP, and (a - 6)». 

6, Find the least common multiple of 6a, 9a*, and 4a*. 

6. Find the least common multiple of and — if*, 

7. Find the least common multiple of (a? - a), (jf + a), (a* - 
a*), and (ac* 4 a*). 

FRACTIONS 

117. Fractions in algebra, as well as in arith- 
metic, have reference to parti of number^ or qoan* 
titles. The term is derived from the Latin Word 
fraotioy which signifies a breaking into partA 

Thus, I is Ja; ~ is Jft; ^ is fa; and y is fai. 

118. Expressions in the form of fractions 
more frequently in algebra than in arithmhUd* 
Indeed, the numerator of every fraction 
considered as a dividend^ of which the denomh^tg^ 
is a divieer. 
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' 119. The valu 0 of a fcaotion is of the 

iwinenitor divided hj the denominatot. Time, the 
6 itb 

value of ? Is 8 : the value of — is a; ahd the value 
2 a 

Qf is a ■\-h, 

a ^ 0 


120. From this it is evident that whatever 
changes are made in the terms of a fraction, if the 
queHents be not altered, the value of the fraction 
remains the same. For any fraction, therefore, we 
may substitute any other fraction which will give 
the same quotient. 


Thu8.|: 


10 

5 


iba Sdrx ^ 6 4^ 

4draj 3 4-1 


etc. ; for the 


quotient in each of these instances is 2. 

121. It is also evident, from the preceding articles, 
that if the numerator and denominator be both mul- 
Uplied^ or both divided, by the same quantity, the 
value of the fraction will not he altered. Thus, J = 
each term being multiplied by 9 ; and ^ 
czz each term being divided by 3, and the result 
by 8 again. 

« bx cibx ?kbx hbx \ahx - ^ 

T = -Sft = aF = =1^ ! 

in each case is x. 

122* Any integral quantity may, without altering 
Its value, be expressed in the form of a fraction, by 
maJting v/nity or 1 the denommator ; or by multi- 
plying the quantity into any proposed denominator, 
emd mdki/ng the prodnust the numerator of the f rax- 

^ ^ mu a ab ad ah Oadh 

tionresmred. Thu8.<. = j= j ; 

the quotient of each of these being a. 


Also d-^hz 


_dx-\- hx 


; and r + lz= 


2drr 4- 2dr 


2dr 


> ON THE SIGNS OF FRACTIONS. 

128. Pkioh sign in the numerator and denominator 
of a fraction affects only the single term to which 
it is prefixed. The dividing line answers the pur- 
pose of a parenthesis or vinxulum, namely, to con- 
nect the several terms of which the numerator and 
denominator may each be composed. The sign 
prefixed to it, therefore, affects the whole fraction 
co]j[eotiveIy and every term individually. It shows 
that the value of the whole fraction, and of course 
every term, is to be subjected to the operation de- 
noted by the sign. Hence, if the sign before the 
dividing line be changed from -f fe — , or from — 
te the value of the whole fraction is aXso 
changed. 

’Thus it is plain that the value of ^ in a. [Art. 
ill.] But this will become negative if the 


is prefixed to the fraotSon. Hence, y -f x 4* a* 

t T a 

But y — -^<1. ’ 

124. In performing fractional operations tlierA is 
frequent occasion to remove the denominator 6f the 
fraction ; also to incorporate a fraction With an 
integer, or with another fraction. In each of these 
cases, if the sign — is prefixed to the dividing line, 
the signs of all the terms of the numerator must he 
changed, as in Art. 34, where a parenthesis, having 
the sign — before it, is removed. 

, _ ad 4" ah , j j j *. ad —ah 

Thus b z=zb — d — h; and b — 

a a 

b — d h. 


Next, if all the signs of all the terms in the numer- 
ator of a fraction are changed, the value of the f rax- 

ah 

tion is changed in the same manner. Thus, = -f 
[Art. 101]; but = — a. And ^ — :=za—c; 


but 


— ah be ^ ^ 


4-^. 


Again, if all the signs of all the terms in the de- 
nominator of a fraction are changed, the value of the 
fraction \s also changed. 

ab . ah 

Thus, — = -f ; but = — a. 


125 If then the sign prefixed to a fraction, or the 
signs of all the terms of the nvmeraior, or the signs 
of all the terms of the denominator, be changed, the 
value of the fraction willJbe changed from positive to 
negative, or from negative to positivg. 

126. If the same change be made upon the numer^ 
ator and denomincttor of a fraxtwn at the same time, 
they will balance each other, and the value of the 
fraction will not be altered. Thus, by changing the 

sign of the numerator, the fraction ^ = -f a be- 


comes z=z—a. But by changing the signs of 
both the numerator and the denominator, it be- 
comes *^1^= -f a, whore the original value is re- 
stored. By changing the sign before the fraction, 
the expression y -f- y -J- a becomes y — yspy 

— a. But by changing the sign of ,the numerator 
— ah 

also, it becomes y — where the quotient 
is to be subtracted from y, or whifoh is %fie ssihda 

thing llArt. 68], +« ia to'be nUki, m 
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6 0 

y M at drst. &i like maimer, 

) -6 6 . o A ^ ® — 

”T~“:;:2=‘'’*- 

— = — 8. Hence the (Quotient in division may 

be set down in different ways and still have the 
same value. Thus (a — e) J is either | -f- or 


BEDUCTION OF FBAOTIONS. 

127. A PBAOTION may he reduced to lower terms 
hy dividing hath the numerator wnd denominator hy 
any qua/wtity which will divide them without a re- 
mainder ; or hy throwing out any factor common to 
both. According to Art. 121, this process will not 
alter the vadve of the fractions. 

Example — Reduce ^ to lower terms Ans - 
oh c 

128. If the same letter or combination of letters 
is in every term, both of the numerator and denom- 
inator, it may be ca/ncelledy for this is dividing by 
that letter or combination of letters [Art 98 ] 

KxAMPLE.—Reduce to lower terms 

ad ah 

3»t + y 
"***• rf + /r 

129. If the numerator and denominator be divided 
by the greoAeet common measure, it is evident that 
the fraction will be reduced to the lowest terms. 

6a* 

Example — Reduce to its lowest terms. 

6a^ 

„ 5a* 5aaaa 5aa . 

Here, ;r-: = -5 =r Ans, 

da^ daa 3 

Exeboise 13. 

Reduce the following fractions to lower terms • — 


’ (a + 6c) X m 
am + av 


dhy - dy 


MnUiply together eeteh mmerator emd aU the 
denominators except its own, and the ptoduet ieiit 
be the required numerator gf eaeh fraetimj fleselt^ 
multiply together all the denominate, and 
product will he the required denominator gf eoedi ^ 
fraction; these properly arramged in order wiU 
give the amwer 

a 0 m 

Example —Reduce t, -j, and - to fractions bar* 

0 a y 

ing a common denominator. 

Here, a x x y ~ three numer- 

and m X h X hdm, ) 

Also h X d X y zz: hdy, is the common denoxbin* 
ator 

Hence, the reduced fractions are and 

hdm j 

TT~ 

hdy 

The reason of this rule is plain, for the redu^ioa 
consists in multiplying the numerator and denom* 
inator of each fraction into all the other denomina- 
tors, a process which does not alter the value of tbC 
fractions [iSpe Art 121 ] 

131 An integer and a fraction are easily reduced 
to fractions having a common denominator, by 
making the former a fraction [See Art. 122.] 

Example. 

Reduce a and - to fractions having a common 
denominator. 

Here, a and are equal to ? and which are 
c ^ I c 

equivalent to ^ and the fractions having a com- 
mon denominator 

Exeboise 15. 

1. Reduce and ^ to fractions having a common da^ 

om g y 


Exeboise 14. 

Reduce the following fractions to their lowest 


terms : — 

. 8«« + 4o» 

*• ~~W~' 
a 8q*y + e<n/» 

, 1^ - 


„ 8a)* + 2x* •-a!* — a^ + 2x + 8 
- 6a)*-6a5-f 1 
ar*-fl5* - 2a;+ 2 
2a!» - « ~ 1 

^ 18** -&r» + 44«--5 

• ^ '+ 20a^ ■- + SOsp - 50' 

16ar* - 68*^ + 46* + 6 
SK^-aOi^ + Sla^- 12*’ 

24*** 22ih-14*»+^-8* 
18«» - X 8G*»- 32*' 


|,d0> ^0 i^aduoe fractions of diftorent denominators 
to having a common denmninator. 


2 Reduce , and ^ fractions having a oonunon 

3 05 a -r ti 

denominator 

8 Reduce and to fractions having a common 
denominator 

4 Reduce a, h, and ~ to fraotioDS having a common 
m y 

denominator. ^ 

6. Reduce |, and y to fTiustions having a common do* 
nominator. 

6. Reduce and | to fractions having a Oommoii do- 


7. Reduce 6, ^ and | to fractions having a oommim do- 
nominator* 
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fi. Badaoe y, and 1 to fractions having a common 
denominator. 


i). Reduee -ri and ? to fractions having a common de- 
a ftc 0 


nohiinator. 

10. Reduce ”, t, nnd ^ to fractions having a common 

v T y 4 

denominator. 

11. Reduce 17, £C, and — to fractions having a com- 

mon denominator. 

12. Reduce ^ and to fractions having a common de- 


nominator. 

ft 1 

13 Reduce -n — -r and r to fractions having a 

if* + X 1 »-l 

common denbininator. 

14. Reduce . and — ^ to fractions having a 

3B>^ - ax + a* X + a 

common donommator. 

15. Reduced, , 7 ^,and-^ to fractions having 

2a6 Sbc 4od 5de Qef 

a common denominator 


132. To reduce an improper fraction to a whofe 
or mixed quantity. 

Bivide the numerator by the denominator^ the 
quotient nsith the remainder in a fractional form u 
the arnmer \_See Art 106 ] 

133. To reduce a mixed quantity to an improper 
fraction. 

Multiply the integer by the given denominator^ 
and add the given numerator to the product. [<Sed 
Art. 122 ] The mm icill be the required numerator ; 
amd ihi8 placed over the given denominator will 
form the improper fraMion required 

If the sign before the dividing line is all the 
signs in the numerator must be changed. {See 
Art. 124.] 

Exercise 16. 

1. Reduce — to a whole or mixed quantity 

2. Reduce ~ to a whole or mixed quantity. 

8. Reduce a -I- ^ to an Improper fraction. 

4. Reduce a - ~ to an improper fracticm 

6. Reduce ah - to an improper fraction. 

6 Reduce » 4- d - to on improper fraction. 

7, Reduce x - to an improper fraction. 

5. Reduce (U -i- to an improper fraction. 

9, Reduce 6 — to an improper fraction. 

Id Reduce + ax + a* + to an improper fraction. 

11. Reduce 2(e 4a -i- to an improper fraction. 

12. Beduoe 3a - te 4- to an improper fraction. 


18. Reduce 1 - to on Improper fraction. 

134. To rednoe a compound fraction tp a slmide 
one. 

Multiply all the \,um»radoT% together for a nem 
numerator^ amd aU the denominatort for a new 4e^ 
Tuminator. 

Exercise 17. 


1 Reduce ^ of to a simple fraction. 

2 Reduce \ of ~ of to a simple fraction. 

8 6 2a — m 

3. Reduce of ^ of ^ to a simple fraction. 

0 (i* j* 

4. Reduce ~ of ^ of ^ to a simple fraction. 

6 Reduce^ — — ”1 of - — — to a simple fraction. 


6 Reduce 


+ ax + x — a 
82^-4x41 .3x44 


X* 4- 4x - J 


of ^ ^ to a simple fraction. 
X - 4 


7. Reduce ^ of g of to a simple fraction. 

8. What is the value of ^ ? 

2aay 

9 What is the value of 

10. What is the value of — x 4f 
a 

11 What is the value of -r 4x ’ 
a 

12. What IS the value of when the denominator is wwd- 
2w 


tiplied hy 4 ’ 

18. What 18 the value of 
vtded by Oox’ 

14 What is the value of 
nominator are x 2d? 


when the denominator is di 
when both numerator and de- 


24ax 

17a5x 


34a 


15. Reduce — — to a whole or mixed number. 


16. Reduce - 


to a whole number. 


'Jab 

^ 24xy - 48ax ^ 

12x 

17. Reduce "i* + * + "» t . g” to a whole or mlrwi nnm 

a 

ber 

IS Reduce the four next examples to their lowest terms ! — 
V abc 3xy .pv 4- by aa asy - aoh 


aoQ 12xyy’ 


(S) 


ob 4 bx* 


(4) 


ae4abc 


19. Reduce ~ and 3 to a common denominator. 

y d 

20. Reduce 7 , -> und - to a oommon denominator. 

bag y 

21. Reduce a - to an improper fraction 

X 

22. Reduce a 4 b - to improper fraction. 

23. Reduce |of^of|ofjtoa simple fraction. 

24. Reduce | of ^ M ^ * simplefrao* 

tion. 

' ADDITION OF PRACTION8. 

To add fractional quantities tog^ber. 

136, Rule. — Reduce the giren fraeptei9» to fretnh 
tione having a cmmm denminatar if n sjp ti i iyry ; 
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m 


then add their mfmeratere^ and place the turn ccer 
ike common denominator, 

•bxampi^-O) Add2 ^4 ^ 

10 ID 

. 2+4 6 3 - , 

Ane. or ^ of a pound. 

(2) Add j and ^ together. 

Here, reducing them to a common denominator, 
they become and ^ , whence their sum is 
ad^ho 


U 


• Ara, 


that is, of the fraction to he evktraeted ; omd then 
proceed ae Hi addition offraetione. 

Example. — From f subtract 

b m 

Here, reducing the fractions to a common de^ 
am hh 

they become and Kow,ohaog- 
am hh 

ing the sign of the subtrahend, we have ^ ; 

then, proceeding as in addition of fractions w» 

, am hh am — hh . 

have , i • Ans, 

om am om 

Exeboise 19. 


136. For many purposes, it is sufficient to add 
fractions in the same manner as integers are added, 
by writing them one after another with their proper ^ 
signs 

Example — Find the sum of f , and — ~ 

0 y 

Here the sum is simply ? + ^ A7is. 

h y 2m 

137 To add fractions and integers together 

Write them one after amother with their signs ; 
or convert the integers into fractions^ red nee the 
fractions to a common demominator, and then add 
as before. 

Exebcise 18. 


2r + (1 

~lh 

— r 

y' 


1. Find the sum of -r and - 
d 

S Find the sum of ^ and — . 

d 

8. Find the sum of - and — -• 
y 111 

4. Find the sum of — ^ and — 

a+6 a—b 

5. Add ^ to . 

d m—r 

-4 . -16 

6. Add -2-to^. 

4a 6c .3m, ,, 

7. Add and together 

8. Add and + - together. 

2 y 0 a ® 

b , d j . 

2 * 0 + ®i/, and 

. a - and a + -5^' together. 

0 &C oX 


10. Add 42 • 


n. Add »? - *r», » W, ,„4 together. 

2c c 2c *y 4c ® 

12. Add 2a 4- ^ and — ^ together. 

18. W]»t is the sum of a and ^ 7 

m 

14. Whst ia the sum of Zd and 7 
m + y 


Xk Wan Is the sum of int and 


a + 86. 


1. From subtract -g. 

2. From “ subtract 

m y 

3. Prom subtract 

a ah 


4. Prom subtract^. 

6. From subtract ^ ^ 
m y 

a + 1 d - I 


6. From ■ 


subtract 


d m 

139 Fractions may also be subtracted, like ini* 
tegers, by setting them down, when the sign of the 
subtrahend is changed, one after the other, with- 
out reducing them to a common denominator. 


Example —From ~ subtract 


h ^ d 


y 

Ans. - H ^ . 

m y 

140 To subtract an integer from a fraction, or a 
fraction from an integer. 

Cha/nge the ngn of ^ the subtrahend^ and write it 
after the minuend ; or, put the vnteger into the form 
of a fractum, amd then proceed according to the 
general rule for subtraction of fractions. 

Example.— From 2+ - subtract 3 + &. 
c 


Exebcise 20. 


Ans. h — 1. 

0 


10. From 


ar-y 


10 


subtract 


0—5 


1. From - subtract m. 

V 

2. From 4o -i- - subtract 8a 11. Prom x - — ^ — take 


«4*v 


h 

” d’ 

8 From 1 + - subtract 


8a;-6y 


+ a* 


c h 


1 2 

12, From - subtract 
X y 

1 _„UA_..Ai 

2y’ 


13. From - subtract 


4. From a + 3h ^ 

tract 8a - 5 + - 


— sub- H. From ~ subtract 

xy y» 

15. From 


S. rrom take — ^ From *-«ibtr»et 

a -f* 5 , 


•'SUBTRACnOM OP FRACTIONS. 
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BOTANY.— XIII. 

[Continued firm p. 267.] 

THE FRUIT (oontinued). 

All inferior fruitB must be, as we have seen, to 
some extent psendocarps, the adherent receptacular 
tube forming their external parts. There are six 
principal types of inferior syncarpous fruits, three 
dry and three more or less succulent. The three 
dry forms are the cypsela, the nut, and the cremo- 
carp; the three succulent forms, the berry, the 
pepo, and the pome. 

The cypyela (Greek, a chest), 

the characteristic fruit of the great order Com» 
pont(B^ is one^hambered and one>seeded. It 
differs from a caryopsis mainly in being inferior 
and from an achene also in being syncarpous. It 
is often surmounted by a pappus, as in thistles and 
dandelions {see p. 39, and Fig. 61, p. 268). Like 
most one-seeded fruits it is indehiscent. The fact 
of its origin from two carpels may be gathered 
from its development and from the bifurcation of 
the style in the flower stage. 

The nut is a closely similar fruit, formed of two 
carpels in the CorylaceoB or hazel tribe, and of three 
in the Cupuliferce or oak tribe, and having com- 
monly only one seed or “ kernel ” developed out of 
from two to six ovules. It differs mainly from the 
cypsela in the texture of the pericarp, which is 
tough, leathery, and but slightly lignifled in the 
oak, chestnut, and beech, but decidedly woody in 
the hazel. It is indehiscent and is surmounted by 
at least a point as remnant of the perianth, this 
being more distinctly visible in the chestnut. The 
nut is commonly surrounded at the base by the 
more or less cup-like involucre or cupule that gives 
their name to the OapulifercB (see Vol. III., p. 808). 

The eremooarp (Greek Kptfiieot hremaOf I hang up}, ' 
or inferior schizocarp, is most oharaoteristicaUy 
represented by the bicarpellary fruit of the Um^ 
bellifera. In this fruit each carpel contains one 
suspended seed. The fruit is generally furnished 
externally with more or less prominent ridges, 
varying in number, and between these there ar^ 
often long cavities, or vittee^ in the pericarp filled 
with essential oils. When ripe it generally splits 
into two halves known as meriearps or cowi^ eayck 
consisting of a Carpel, which remain snspeDded 
to the prolongation of the axis or e^rpsphere 
tween the carpels (see p. 88, and Fig. jl, p. 268), 
from which fact thfi fruit derives its name. The ^ 
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carpophore often bif oroates. The so-called Oara- 
wa;^ seed ” is one mericarp of Cwrum Carui ; the 
Coriander seed,” a whole cremocarp which does 
not readily split tip into merioarps. The mericarps 
themselves are always indehiscent. 

The herry^ like the capsule and the nuculane, is a 
type of fruit that has originated independently in 


fruit of the order Cuowrlitaoea, diifers from the 
berry mainly in the hardness acquired by its outer 
layers in the ripe state. Many fruits of this order 
contain powerful medicinal principles, such as 
oolocynth and elaterium, and others, such as ou* 
cumber and vegetable marrow, are only edible In 
the unripe state. The pepo consists generally of 





many widely different natural orders. Differing 
only from the nuculane in being inferior, its 
characteristic is the succulence of the whole peri- 
carp. The fruits of the gooseberry and v other 
species of the genus Ribety the banana and the 
Caotaoei^y such as the prickly pear, may be referred 
to this type. In the first-named we have the 
withered remains of the calyx on top of the fruit, 
and it should be noticed that a great portion of the 
pulp in this^ fruit forms part of the seeds and not of 
the pericarp. 

The pepo (Greek trinttVy plipOny a melon), the 

91 


three carpels, and most of the fleshy part in the 
cucumber is of receptacular origin, the fibro- 
vascular bundles ot the carpellary leaves being 
distinctly visible near the ovarian cavity. The 
placental margms of the carpels run inward, but 
diverge without meeting in the centre, so that the 
placentation is parietal. In the genus Luffa the 
fruit is split and the cellular tissue rotted away, 
the remaining fibro-vascular skeleton of the peri- 
carp and placenta being used, under the name 
louphar,” as a bath-glove. 

T\xepomey oharacteristio of the sub-order Pihimeem 
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of the order Rosacea, consists of from two to five 
carpels, which in the flower stage are distinct and 
superior but subsequently become surrounded by, 
and imbedded in, the firm succulent receptacular 
tube. The carpels then form the “core" of the 
fruit, the divisions of which in the medlar, and 
even in the apple, remain fairly separate, though 
the withered calyx is carried up to the top of the 
fruit, so that we oan hardly avoid calling it an in- 
ferior fruit. 

In one variety of the hawthorn ( Cratfpg'ics Oxy^ 
aoantha, var. monogyna') as there is but one carpel, 
as seen by the single persistent style projecting 
between the dry sepals, the fruit is not strictly 
synoarpous, though inferior and therefore not a 
drupe. The core varies in texture from dense 
stoniness, as in this genus, in the medlar (^Mesjnlus) 
and the quince {Cydonia^, to a parchment-like 
character, as in apples and pears (Pyrus), and the 
flesh or so-called “ mesocarp ” of the hawthorn is 
more mealy than is thf^t of most of the group. The 
pear (Pyrvs communis) when wild, has scattered 
groups of sclerenchymatous cells in it which render 
it gritty ; and it is further distinguished from the 
apple (P. Malus) by the large proportion of fleshy 
peduncle below the core, giving it its characteristic 
“ turbinate ” form and the concomitant absence of 
the umbilicus, or depression, in which, in the 
apple, the peduncle is inserted. There are generally 
only one or two seeds in each carpel. 

Infruifescences. 

In addition to true fruits and to those others, of 
which we have just been speaking, which (other 
structures as well as the gynseceum being involved 
in them) are more or less pseudocarps, there are 
several cases in which the term “ fruit ” is popularly 
applied to widely different structures. These cases 
result from a more or less complete fusion of the 
fruits or pseudocarps resulting from a whole in- 
florescence, and may, therefore, be termed infruit- 
esoences. The fig, the mulberry, and the pine-apple 
are three of the most interesting types of infruit- 
escenoe. In the fig the peduncle, after giving off 
some bracts which might deceive the tyro into 
thinking them the calyx below a superior fruit, 
ceases, like the pedicel of a rose, to elongate at its 
apex, but continues to grow peripherally, thus 
giving rise, as in the rose, to a hollow obovate fleshy 
receptacle (Fig. 66). Whilst in the rose the fleshy 
receptacular tube is produced by a pedicel and bears 
only the sepals, petals, stamens, and carpels of a 
single flower, in the fig the similar structure is the 
common receptacle of a whole inflorescence. Round 
the mouth of the hollow other bracts are produced 
which again might mislead one into thinking it an 


inferior fruit ; but the whole interior is lined with 
numerous monoecious flowers, each having a thi^- 
leaved perianth. The staminate flowers, each with 
three stamens, are nearer the mouth of the hollow 
urn ; the pistillate ones, below. The true fruit is 
the little round one-seeded capsule or “ pip,’" 
familiar in the dried figs of the Levant ; but in this 
country the flowers, which require insect agency, 
seldom “set seed.” Changes take pla^e in the 
receptacle similar to those that occur in ripening 
fruits, the acids giving place to sugar and the 
chlorophyll being partly replaced by a purple pig- 
ment. In the allied genus Dorst&nia the receptacle 
spreads out into a quadrangular plate with slightly 
inrolled edges. 

The mulberry, though belonging to the same 
order as the fig, differs widely in the nature of its 
infruitescence. The staminate and pistillate flowers 
are in distinct spikes, and have each four perianth- 
leaves. In the female these perianth -leaves become 
succulent and sweet, enclosing the capsular fruit 
and turning from green, through red, to a purple- 
black. The succulent perianths of all the flowers 
in a spike come by their enlargement into close 
contact and form one mulberry. The term “ berry ” 
is thus popularly applied in the cases of the straw- 
berry, raspberry, gooseberry, and mulberry, for 
instance, to four entirely different structures — to an 
etterio of achenes with a fleshy disk, to an etasrio 
of drupels, to a succulent, inferior, syncarpous 
fruit, and to an infruitescence. 

In the pine-apple {Bromelia Armias) the inflor- 
escence is a bracteate spike, the flowering branch 
terminating in a tuft of foliage-leaves. The flowers 
each have a superior six-leaved perianth and each 
gynajceum forms a three-chambered berry, which 
under cultivation is seedless. The peduncle, 
bracts, perianths, and berries all become one fleshy 
mass with a copious aromatic, sweet, but acidulous 
juice, the external rind bearing the membranous 
points of the bracts. 

THE SEED. 

We have already traced the changes in the in- 
terior and in the coats of the ovule which follow 
fertilisation. After fertilisation the ovule may be 
termed a seed ; but not until after these changes 
are complete does it become a ripe seed. When 
ripe the seed is capable of remaining for a con- 
siderable time unchanged, this period of rest 
ranging from a few months up to many years. It is 
the one marked period of rest in plant-life. 

Seeds vary very much in size, form, and character 
of surface. In any one group there is cpmmonly a 
connection between the size of the seed and that 
of the full-grown plant ; but it must be remembered 
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that the size of the seed in different species depends 
n<^t only upon that of the embryos which they 
contain, but also upon the presence or absence, 
complete or partial, of a food-store, for their use 
during germination, in the shape of endosperm or 
perisperm. 

The tMta^ or outer coat of the seed, may be 
smooth, as in the bean or the horse-chestnut, where 
it is marked by a large scar or Idlwni at its point of 
attachment; or may bear wrinkles, or ridges, in 
lines or in network, or tubercles, wings, or hairs. 
The seeds of spurrey {Spergularia) and toad-flax 
(Jjinaria) have a wing-like flange all round them, 
and those of the flrs have a wing at one end. 
Cotton consists of the long unicellular hairs on the 
testa of Goisypiuni; in the willow there is a similar 
tuft of hairs, or conia^ as it is called, springing from 
the funicle; in the willow-herbs {Epilohium) it 
springs from the chalaza; and in Asclepias from 
the micropyle. These wings and tufts of hairs on 
seeds, which only occur in dehiscent fruits, serve 
the same purpose as do those on the outside of 
fruits, viz., the dispersal of the seed beyond the 
shadow of the parent. 

The testa is usually thick, leathery, opaque, im- 
permeable, bitter, and indigestible, and is more 
often brown than any other colour. It serves to 
protect the contained embryo from premature 
germination by excluding damp, and may protect 
it from the action of sea-water or even of the 
digestive juices of the animal stomach. In the 
numerous rudimentary and rapidly germinating 
seeds of orchids, the testa, the only coat of the 
seed, is only one layer of transparent cells. Where, 
as in the stone-fruits and in the walnut, there is a 
thick woody endocarp the testa may not be very 
thick ; but the Brazil-nut is exceptional in having 
a thick woody testa to its many seeds within a still 
more massive pericarp, with a tegmen within as 
thick as the testa of most seeds. The testa in 
the flax (linseed) is mucilaginous, swelling up 
when moistened; while that in the gooseberry 
and pomegranate is pulpy. Some seeds are, as 
we have seen, more or less completely covered by 
fleshy outgrowths known as arils. These may 
originate from the funicle, as in Castalia ; from 
the raphe, as in ChelidoniiLvi, and in Viola tricolor ; 
or from the edges of the micropyle, as in Euony- 
Ricinus^ etc. The pink cup that grows up 
round the naked terminal seed of the yew {sec 
coloured plate opposite p. 153, Vol. III.) may be 
regarded as a funicular aril. When present, the 
tegmen^ endoplewra, or inner coat of the seed, is 
usually de]icate and cream-coloured, as in the 
idmond, hazel, or walnut. 

The body of the seed within these coats consists 


of the emhryo alone in exalbuminous seeds ; or, in 
albuminous ones, of the embryo and the alhtmen. 
In a few seeds, such as those of the almond and 
orange, two or more embryos are formed and may 
even germinate. The similar occurrence of two seed- 
lings from a single acorn is due, however, to two 
seeds being developed in the one fruit. The embryo 
in Dicotyledons consi.sts of two cotyledons which lie 
with their free extremities towards the chalaza ; the 
radicle^ which points towards the micropyle ; and 
the plumule, or primary shoot, which lies between 
the cotyledons. {See Fig. 63, A, K.) In Monocotyle- 
dons, as their name indicates, there is but one 
cotyledon. In the parasitic genus Ousouia, which 
belongs to the dicotyledonous order Cbnrolvulaeea, 
and in which the full-grown plant has no foliage- 
leaves, the embryo has no cotyledons, consisting 
only of an axis coiled round the albumen. In the 
oak three cotyledons are not uncommonly developed. 
In Pinus the two cotyledons are so deeply lobed as 
to appear like a whorl of many cotyledons, so that 
the whole class Gymnospennia were once termed 
PoJycotyledones. In these plants, moreover, chloro- 
phyll is, contrary to the general rule, developed in 
the cotyledons before germination. In most seeds 
the cotyledons are thick and fleshy, serving as 
storehouses of food for the seedling, and this is 
especially the case in those exalbuminous seeds in 
which they remain within the seed during germina- 
tion. The parenchyma of the cotyledons may be 
oily, as in walnut and almond, or mealy, as in the 
bean. Veins may be distinctly traceable in them, 
as in the barberry and the linden ; they may have 
petioles ; they may be of unequal size ; and are 
often very different in form from the foliage-leaves 
of the species. The cotyledons are variously folded 
on themselves and variously placed with reference 
to the radicle. For instance, the cotyledons may lie 
flat with the radicle resting against their edges, 
when the embryo is termed pleurorhlzal (Greek 
ir\€upd, plBura, the side), the cotyledons acoumhervt, 
and the radicle lateral ; or the radicle may rest 
upon the back of one cotyledon, when the embryo 
is mtorhizal (Greek vSnov, nhtCn, the back), the 
cotyledons inoumhent, and the radicle dorsal. Or, 
with a dorsal radicle, the cotyledons may be con* 
duplicate, so as to embrace it, when the embryo 
is termed orthoplocic (Greek irX^ictos, pldkUe, en- 
twined) ; or they may be spirally coiled. These 
characters are employed to subdivide the large 
order Cruoiferce into tribes. 

In the embryo of grasses the cotyledon forms a 
large shield, or scutellmi (Fig. 68, B, e), in close con- 
tact with the albumen, upon which it feeds like a 
parasite, and only the plumule rises above ground 
in germination, whilst the radicle does not elongate, 
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but lateral rootlets burst their way through the 
lower part of the embryo, each surrounded by a 
torn ring of tissue or ooleorhiza. Palms are ex- 
ceptional among monocotyledons in developing a 
tap-root during the first few years of their lives. 

In the seeds of gymnosperms, in those of almost 
all monocotyledons, except orchids and a few aquatic 
groups, and in those of many orders of dicotyledons, 
there is, in addition to the embryo, a nutritive 
tissue, the albumen. This, as we have seen, may 
originate from two sources, the tissue of the tercine, 
external to the embryo-sac, or perisperm, and the 
endosperm or tissue developed within the embryo- 
sac. In gymnosperms this latter tissue is formed 
before fertilisation, and may be termed the archi- 
ijferm or female prothalltts^ corresponding probably 
with the antipodal cells in angiosperms. In angio- 
sperms, being formed by the division of the second- 
ary nucleus of the embryo-sac after fertilisation, 
the endosperm has been termed metasperm. In the 
peppers (^Fiper) and white water-lilies {Castalia) 
the seed contains both metasperm and perisperm 
separated by the embryo-sac ; but usually one or 
other tissue has been absorbed. It may be stated 
generally that the albumen is largest when the 
embryo is smallest, and vice versd. The albumen 
varies in texture, being either farinaceous^ or 
mainly made up of starch-grains, as in grasses, 
buckwheat, etc. ; oily, as in the poppy ; horny, as 
in ooffee; or irery^lihe, as in the vegetable ivory 
{Phytelephas). In albuminous seeds the embryo 
may be axile, as in the pansy, or in Cyperaoecr, where 
it lies along the central axis of the seed with the 
albumen all round it ; peripheric, as in Lychnis and 
other Caryophyllacece, where it surrounds the 
albumen ; or lateral, as in grasses. In nutmeg, the 
areoa^nut, and to a slight extent in the ivy, the 
inner coats of the seed form folds projecting in- 
wards into the albumen, resembling folds found in 
the stomach of ruminant mammals, and the albu- 
men is consequently called ruminate. This pro- 
duces the mottled appearance of a nutmeg or 
areoa-nut when cut across. Seeds in which no 
nutritive tissue external to the embryo exists in the 
ripe stage are termed exalhmiinous. Besides 
OrohidacesB among monocotyledons, the important 
orders Cruciferse, Outti force, Geraniaoece, Aurcmti- 
aoem, Sapindacece, Leguminosce, Rosacece, Myrtaoece, 
CoMpositce, and CupxUiferce among dicotyledons, 
are exalbuminous. 

Seeds will often germinato although unripe, 
though in that condition they cannot be kept long 
without rotting. Cultivators make use of unripe 
seed to obtain early or double-flowered varieties. 
The seeds of mangroves and some other tropical 
trees may even germinate whilst still in the fruit 


hanging on the parent tree. Oily seeds axe the 
most perishable. When in impermeable clay, or 
otherwise free from moisture, seeds will often pre- 
serve their germinating power for a long time ; but 
there is no truth in the stories of the sprouting of 
wheat or other seeds taken from mummies. The 
requisites for germination are warmth, moisture, 
and oxygen. The degree of heat required varies 
with the species between 6® and 40® Cent. 

The first sign of germination is commonly the 
swelling of the seed from the imbibition of a large 
quantity of water. In dicotyledons and palms this 
ib generally followed by the protrusion of the 
radicle through the micropyle, this orifice thus 
serving a double purpose, admitting the entrance of 
the pollen-tube into the ovule and the exit of the 
radicle from the seed. Its position can be readily 
detected in a bean near one end of the hilum or 
scar of attachment if we soak the bean in water 
and then gently squeeze it between a finger and 
thumb, a jet of water issuing from the micropyle. 
In palms, though, unlike grasses, there is a pro- 
trusion of the radicle, the cotyledon remains, as in 
that order, within the seed, only its sheathing 
petiolar portion being pushed out, and from this 
sheath the plumule or primary shoot rises above 
the ground. In some dicotyledons, such as the 
bean i^Faha vulgaris) and the acorn, which have 
exalbuminous seeds with thick fleshy cotyledons, 
the cotyledons similarly remain within the seed 
during germination, acting merely as food-stores, 
and the lower leaves on the plumule are the first to 
rise above ground, become green, and manufacture 
food for themselves from the carbon dioxide of the 
air and the liquid supplied them from the roots. 
When cotyledons thus remain under ground the 
germination is called hypogeal. In Cruciferce, on 
the other hand, such as cress or cabbage, we have 
small exalbuminous seeds in which there can 
hardly be said to be any store of reserve food, so 
that it is important that the cotyledons should 
speedily commence manufacturing food for the 
seedling. Accordingly in these plants no sooner 
is the radicle pushed out than the thin cotyledons 
rise up, throwing off the now useless testa, and at 
once become green and form the first foliagedeaves. 
In the albuminous seeds of the castor-oil plant 
{Eieinus) and other dicotyledons, and among 
gymnosperms such as the Scotch fir, the cotyledons 
often remain within the seed for some time until 
all the albumen has been absorbed by them and 
conveyed into the seedling, but then rise above 
ground as green leaves. This form of germination 
is termed epigeal. c 

Within the seed during germination the starch 
or other carbo-hydrate reserve passes under the 
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influence ci heat, moisture, and probably a nitro- 
genous ferment or zymase known as diastase^ into 
t^e soluble form, mostly as malt-sugar (see Vol. II., 
p. 378). In the germination of the date and other 
palms it has been observed, and it is probably not 
very exceptional, that the cellulose thickening of 
some of the cell-walls of the endosperm becomes 
thinner, showing cellulose to be a reserve carbo- 
hydrate as well as starch. Aleurone, where 
present, also probably becomes soluble, so as to be 
readily transferable. During these rapid chemical 
changes a considerable quantity of oxygen is taken 
in from the air, the respiration of the plant being 
then more active than at any other period, except 
perhaps during the development of the flower-buds, 
and a sensible amount of heat is liberated. Carbon 
dioxide also is given off. All these processes are 
well seen in the artificially stimulated process of 
germination known as malting. In this manufac- 
ture the starchy seeds of cereal grasses are 
moistened and warmed till they send out rootlets ; 
and when practice teaches the maltster that the 
maximum amount of carbo-hydrate has passed into, 
and remains as, sugar, further growth and its con- 
sequent changes, such as the building up of new 
cell-walls of cellulose from some of the sugar, are 
checked by raising the temperature beyond the 
limit of vital action and by breaking off the root- 
lets by sifting. 


ENGLISH. --XXIII, 

[Contimied from p. 24S.] 

PHONETICS. 

N.B.—U is useless to recid the follouring unless the nailer 
pronounces aloud the words and sounds given in the different 
experiments. 

You have hitherto only studied words as component 
parts of a sentence. You must now learn some- 
thing of the physiological processes by which 
sounds are produced by the organs of speech. 
This branch of science, which, as you will pre- 
sently know, has an important bearing on philology, 
is called phonetics. 

The object of phonetics, or the science of spoken 
sounds, is the analysis and classiflcation of the 
numerous sounds which are employed in human 
language. Phonetics does not attempt to define 
the sensation of sound, for that, like all other per- 
sonal sensations, is incapable of definition. Nor does 
phonetics occupy itself with the general theory of the 
production and transmission of eound. It accepts 
instead the tea^chings of other sciences— namely, 
that sound is always due to vibration ; that the 
vibratiofi, however created, is communicated to the 
suiTOimding air; that the air will transmit the 


vibration for a considerable distance ; and that if a 
human ear comes within that distance the drum of 
the ear takes up the vibration and conveys it by 
means of the auditory nerve to the brain. So far all 
is clear and demonstrable, but why the vibration of 
the drum of the ear should produce in the brain the 
familiar sensation of sound we do not and cannot 
know. We simply accept the fact that it does so, 
and say that the sensation of sound is caused by 
the vibration of the drum of the ear, which in turn 
is caused by the vibration of the air. When, there- 
fore, we experience different sound-sensations, it 
is clear that these differences must be due to 
differences in the air- vibrations. How, then, are 
these differences in the air-vibrations produced? 
This is exactly the question which phonetics tries 
to solve, so far as human speech is concerned. In 
other words, when a listener hears first the sound 
see, let us say, and then the sound go, the phonetician 
ought to be able to tell us what the speaker has 
done to make the difference. 

But before attempting to find out how differences 
in speech-sounds are produced we must obviously 
know something of the means by which speech is 
formed at all. The study of phonetics must begin 
with a study of the organs of speech, and their 
methods of working. As far as possible in conduct- 
ing this study we will appeal only to facts which 
each learner can verify for himself by his own ex- 
perience, and then it is to be hoped he will be willing 
to accept with more readiness the few facts that 
we shall be obliged to state on the authority of 
persons who have been able to examine the interior 
anatomy of the human body. (See Vol. II., p. 209.) 

First, then, we ask the reader to notice that 
whenever he speaks breath is expelled from his 
mouth. This elementary fact he can verify by the 
siniple expedient of holding his hand at a short 
distance in front of his mouth while he is speaking. 
What does this mean ? It means first that breath 
is a necessary element in the formation of speech 
sounds. But it means more than this. For if we 
bear in mind what was stated above, that sound is 
due to vibration, and if we notice, as we shall have 
occasion to do presently, that in the case of most 
speech -sounds, all we do is to place the parts of the 
mouth in the proper position^ and then allow the 
breath to escape, we shall see that the passage of 
breath is not only a necessary accompaniment of 
the sound, but is itself the cause of the sound. In 
other words speech-sounds are formed by the 
vibration of the breath as it passes through the 
complicated passage that leads from the lungs to 
the outer air. As breath, then, is the foundation 
of speech, we ought perhaps to begin our study 
with a description of the mechanism by which the 
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breath is expelled from the langs. But it would 
needlessly complicate our subject to do this with 
any detail. It is sufficient to say that there are 
certain muscles in the chest which have the power 
to compress and to dilate the lungs, and thus make 
them act 'very much like a pair of bellows. In 
ordinary breathing this process goes on automatic- 
ally, the lungs being expanded to draw in the fresh 
air from outside, and contracted to expel the same 
in an altered condition after it has done its work 
of purifying the blood. But in speaking, a conscious 
effort is necessary in order to apply additional com- 
pression to the lungs and compel them to drive out 
the breath more forcibly. It is this forcibly ex- 
pelled breath which is the foundation of all speech. 

Now let us trace the breath as it leaves the lungs, 
and see what opportunities it has of being modified 
in its passage outwards. Immediately on leaving 
the lungs, the breath is conducted by a multitude 
of tiny conduits, called bronchial tubes, into the 
trachea or windpipe, a large elastic tube that passes 
up the front of the throat. At its upper end this 
tube expands into rather a wider passage or 
chamber called the larynx, an organ which makes 
itself visible by the protuberance on the throat 
known ns Adam’s apple. 

Within the larynx are two elastic ligaments, like 
a piece of drum parchment slit in the middle, 
forming an aperture between them which is called 
the glottis. The two parchment-like ligaments are 
called the ** vocal chords,” and play a most im- 
portant part in the production of speech sounds. 
The glottis, or the slit-like aperture between the 
vocal chords, is in adults normally about four- 
fifths of an inch long and one-twelfth of an inch 
broad. It is provided, however, with muscles by 
which it can be widened or narrowed within 
moderate limits at pleasure. In the same way the 
vocal chords can be lengthened or shortened, 
tightened or relaxed in various degrees by the 
muscles they contain. 

Most of the above statements with regard to the 
larynx and the important organs it contains must 
be taken on trust by the student ; but he can verify 
for himself the existence of the vocal chords by 
placing his finger on his throat, immediately above 
Adam’s apple, and holding it firmly there while he 
speaks aloud. He will then be able to feel distinctly 
with his finger the vibration of the vocal chords 
within the larynxv 

Passing onwards along the route which the breath 
follows on its way from the lungs to the outer air, 
we come, above the glottis, to another somewhat 
similar opening, which constitutes the orifice or 
mouth of the larynx. This opening is called the 
exterior or false glottis, and like the real glottis 


can be narrowed or partially closed at will. Just 
above it is fixed a sort of valve called the epiglottis, 
which can be pressed down upon the exterior 
glottis, thus closing the orifice of the larynx. These 
two organs, the exterior glottis and the epiglottis, 
do not often come into play in the actual formation 
of speech sounds, but they perform a very important 
function in the human economy. Their importance 
can best be realised by people who try to speak 
while in the act of swallowing. Everyone knows 
the result of this experiment, but the cause of the 
choking that ensues is less well known. It is 
this : when we speak we must expel breath from 
the lungs through the windpipe and the larynx; 
therefore, the orifice of the larynx must be left 
open. But if so, there is nothing to prevent food or 
drink, on its way from the mouth to the gullet, 
making a mistake and slipping into the larynx. The 
function of the valve-like epiglottis then is to close 
down upon the exterior glottis or the mouth of the 
larynx, that solids or liquids may pass safely 
over it on their way to the gullet. The epiglottis 
may therefore be described as the door of the 
larynx ; the exterior glottis is the (footway ; and 
the true glottis is an open grill or portcullis a little 
distance inside the passage. 

We have now done with the windpipe and the 
larynx for the present, and can pass onwards. 
Between the epiglottis, or the gate of the larynx, 
and the mouth there is no distinct organ, but the 
open cavity or bag at the back of the mouth and 
above the larynx is sometimes specially designated 
as the “pharynx.” We shall not, however, have 
occasion to refer to it often, and pass on to the 
mouth proper. 

The roof of the mouth consists of two parts, a 
soft and a hard palate. The former is at the back 
of the mouth and is sometimes called the velum 
penduluvi. Attached to it is a soft hanging piece 
of muscular tissue known as the uvula. The 
function of the uvula is to close, when required, the 
passage from the mouth to the nostrils. In its 
normal condition it hangs loosely downwards, and 
the breath then passes out freely both by way of the 
mouth and by way of the nostrils. But in speaking, 
the uvula is, for the most part, pressed backwards 
so as to close the passage to the nostrils. The 
whole of the breath must then come out by way of 
the mouth. As we shall see presently, however, there 
are certain speech- sounds which are formed by 
allowing the uvula to hang loosely so that part of 
the breath may pass outwards through the nostrils. 

About the hard palate we need not say anything 
by way of description, for it is sufficiently familiar^ 
to everyone. The palate is of very great importance 
in the differentiation of speech sounds, for a large 
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nomber of diflerent fionnds can be produced by 
merely altering the position of the tongue with 
regard to the pahd;e. 

The tongue again is an organ which does not 
need description. It is, perhc^, of all the organs 
of speech the most important. By its wonderful 
flexibility it is able to modify the current of breath 
in an inflnitude of ways as it leaves the mouth, and 
thus produces the most subtle variations of sound. 
So important indeed is the part played by the tongue 
in the formation of speech, that it has often been 
regarded as the organ of speech. Thus the very word 
language means originally something derived from 
the tongue, for lingua is the Latin name for tongue. 
Again, the French constantly use the word langue 
or tongue for language, while our own literature is 
full of instances where tongue is used in the sense 
of language. In a scientific account of human 
speech, however, it is necessary to recognise that 
the tongue is only one among the many organs 
which contribute to the production of the wonderful 
variety of sounds which the mouth can emit. 

Besides the tongue and palate, the teeth and lips 
also play an important part in the formation of 
sounds. Certain sounds are produced by pressing 
the tongue close up against the teeth, and the 
sounds will vary according to the part of the teeth 
which is touched by the tongue. The lips may 
either act alone in modifying the current of breath 
that leaves the mouth, thus altering the sound given 
forth ; or they may work in conjunction with the 
teeth, thus producing another set of sounds. 

Finally, we must not overlook the work done by 
the cheeks. By drawing in the cheeks we can give 
roundness to the cavity of the mouth, and thus 
modify very considerably the sounds produced. 

We have now described with sufficient detail the 
various organs by means of which human beings 
produce speech. Our next task is to see in what 
ways these organs do their work, or rather to bring 
together a description of the way in which the 
organs work, with a description or classification of 
the results, i.e.y the sounds produced. In other 
words we have now to point out what particular 
sounds are the results of what particular configura- 
tions of the organs of speech. We have, in fact, 
to classify the sounds according to the methods by 
which they are produced. This is, indeed, if we 
reflect upon it, the only possible method of classify- 
ing speech-sounds, for it would be hopeless to 
attempt any classification based upon the indefinable 
sensations produced on the brain of the hearer. 

In proceeding, then, to classify sounds according 
to their source, our best plan will be to follow the 
coarse oi4he breath as it leaves the lungs, and 
notify each cause of differentiation of sound as we 


meet it. As was explained above, the breath, 
which is the primary source of all speech-sound, 
passes from the lungs by way of the bronohial 
tubes into the windpipe and thus into the larynx. 
Within the larynx it encounters its first obstacle, 
namely, the vocal chords. These, it will be re- 
membered, we compared to two strips of drum skin 
separated by a tiny slit. The vocal chords, by 
means of the muscles they contain, can be tightened 
or relaxed, and similarly the slit, or glottis, can be 
opened wide or almost entirely closed. Thus through 
the agency of the vocal chords and the glottis the 
passage of the breath through the larynx can be 
facilitated or checked at will. From this circum- 
stance we get the first grant division of all speech 
sounds into “ voiceless ” and “ voiced.” When the 
glottis is left open the breath flows through silently, 
and any sound it may give rise to is due to subse- 
quent modifications. On the other hand when the 
glottis is closed the breath, in forcing its way past 
the vocal chords, causes these little drum skins to 
vibrate, and thus creates a distinct sound to which 
the name “ voice ” is given. 

Let us test this. The consonant /, phoneticians 
say, is a “voiceless” consonant, t) is a “voiced” 
consonant. To verify this statement, bite the under- 
lip with the edge of the upper teeth, then breathe 
out through the mouth. The consonant / will be 
produced. Keeping the lips and teeth in exactly 
the same position, now try and produce v without 
adding a vowel to it. You will at once set up a 
rumbling noise in the larynx, and if you place your 
finger on Adam’s apple you will be able to feel the 
vibration of the vocal chords. Again, make the 
sound represented by s, and then, without altering 
the position of tongue and teeth, tighten the vocal 
chords, and the sound represented by z in zebra will 
be produced. The same thing may be done with the 
two distinct sounds of thj which occur respectively 
in the words thin and then, and with the pair of 
sounds, of which one is represented by sh in ahall^ 
and the other of which might be represented by zh 
in the place of s in pleasure. When these experi- 
ments have been successfully performed, the same 
processes may be applied to the pairs of consonants 
p and b, t and oh andy, k and g (bard). 

We have now established a very clear and very im- 
portant distinction between two classes of sounds, 
voiced and voiceless. This distinction is often 
recognised under other names. Thus, p^ f, k are 
sometimes called “sharp” consonants, and b^d^g 
“flat” consonants; or sometimes the contrasted 
words “ thin” and “thick” are used or “light” and 
“ heavy.” But these names are unsatisfactory, 
because they rest upon the assumption that the 
sounds in question impress each person in exactly 
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the same way, whereas thie is not the case, and few 
people would a^ee as to the relative thickness or 
weig^tiness or flatness of and b. On the other hand 
everyone can test by his own personal experience, 
by placing his Anger on his throat in the manner 
described above, that whatever difference there is 
between the sounds of p and b tliat difference is 
marked by the vibration in the latter case, and not 
in the former, of the vocal chords. Therefore, the 
most scientific and the most suitable name for the 
two classes of sounds, represented by p and b re- 
spectively, is “ voiceless ” and “ voiced.” 

Before passing on to the next division of sounds, 
we will presently give a list of the principal voiced 
and voiceless sounds in the English language. It 
is first, however, necessary to say a few words about 
a method of speech which, though common enough 
to be perfectly familiar to everybody, is yet distinct 
from the speech of ordinary conversation! -we mean 
whisper. When we whisper what is it we do that 
distinguishes the sounds produced from those of 
ordinary loud speech? The student shall answer 
this question for himself. Let him pronounce aloud 
in his ordinary tone the sound represented by a in 
the word fa/ther. As he does this let him place his 
finger on his throat as in the experiments described 
above. He will distinctly feel the \ocal chords 
vibrate. The sound a is therefore a “voiced” 
sound. So also is the sound o in go, or the sound 
u in rule, or i in machine, or a in fate, and we shall 
later on specify numbers of other sounds of the 
same nature which are also “ voiced.” Now let the 
student pronounce the same a in father in a 
whisper ; the whisper may be as loud as he likes, 
but it must be a whisper. If he again places his 
finger on his throat he will at once feel that the 
vocal chords are silent. He may do the same thing 
with all the other sounds just enumerated, and he 
will obtain the same result. 

Here, then, we get an explanation of whisper ; it 
is “voiceless” speech. But wait a minute. We 
said above that the distinction between p and b was 
that one was “ voiceless ” and the other “ voiced.” 
But if all whisper is “ voiceless” how can we main- 
tain the distinction between p and b when we 
whisper them ? And yet we do maintain the dis- 
tinction when whispering almost as easily as when 
speaking aloud, and a man must whisper very badly 
who induoed his hearer to confuse feel with veal. 
In order to arrive at the explanation of this ap- 
parent contradiction, let us go back to our old 
experiment with / and t ; only this time it must be 
all done in a whisper. Place the lower lip against 
the edges of the upper teeth, and then force breath 
through. The sound represented by / will be pro- 
duced. Now, taking care not to allow the vocal 


chords to vibrate, not to speak aloud, try md 
turn your f into a v. You can discover whether you 
have actually got to a whispered v by going oif to 
whisper the word villain or any other word beginning 
with V that occurs to you. When you are quite sure 
that you have got a whispered v, go back again to /, 
and then pass repeatedly from /to v. You wiH very 
soon notice a distinct sensation inside the throat 
when you pronounce the whispered v. This sensa- 
tion is due to the narrowing of the glottis. It will 
be remembered that it is by closing the glottis in 
ordinary loud speech, so that the breath in forcing 
its way through makes the vocal chords vibrate, 
that we produce the distinction between loud /and 
loud V. In whispering we try to do the same thing. 
Having pronounced /in the ordinary way, we begin 
to close the glottis for v, but at the last moment we 
reflect that complete closure will give rise to “ voice ” 
and spoil our whisper. W e therefore merely narrow 
the glottis just enough to mark a distinction 
between / and v. 

Thus, to make our analysis complete, we ought to 
enumerate three states of the glottis : open as for 
the/ of loud speech, or for whispered a ; narrowed 
as for whispered v ; and closed as for loud a or loud 
V. This fuller statement reconciles completely the 
apparent contradiction mentioned above. Whisper, 
we see, is always “ voiceless ” ; so also are con- 
sonants like p, t, k, f, 8. On the other hand b, d, g, 
T, % are necessarily “ voiced ” in ordinary conversa- 
tion, and in whisper they arc distinguished from p, 
t, k, &c., by a narrowing of the glottis, which, if con- 
tinued long enough, would produce voice. It will 
be noticed that there is thus no distinction between 
the/ of loud speech, and the/of whisper, and on 
this ground it has sometimes been proposed that p, 
t,f. See., should be called “whispered” consonants, 
and b, d, v, z “spoken” consonants. But as we 
have just seen, it is possible to whisper b, d, v, and, 
therefore, it is better to keep the word “ whisper ” 
for use in its ordinary popular sense. Wo shall 
therefore continue throughout to use the terms 
“ voiced ” and “ voiceless ” in the same sense as 
hitherto ; but it must be remembered that when 
the “ voiced ” consonants h, d, &o., are whispered, 
the glottis is only partially closed, so that audible 

voice ” is not produced. 

A PBBLIMINARY LIST OF SOUNDS. 

At length we are in a position to make a list of 
the principal sounds used in the English language, 
classifying them according as they are “voiced” or 
“ voiceless.” For the sake of brevity, in drawing up 
our list, we will make use in advance, as we have 
already done once or twice, of the tenm^ vowel and 
consonant, asking the reader to give them their 
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ordinary meanings until we have time to explain 
scientifically the distinction between the two sets 
of Sounds. 

^The voiceless sounds then are : — 

(a) The following consonants, cA, /rA, 

th (in thin)^ /, and wh. 

(d) All vowels when spoken in a whisper. 

The voiced sounds are : — 

(a) The following consonants, b, d, y, jy 2, zhy th 
(in then), v, and w ; also m, n, ng, r, I, and y, 

(b) All vowels when spoken^ aloud. 

The student should not accept this classification 
without verifying its accuracy for himself. He 
should take each voiceless consonant and ascertain 
by actual experiment that by merely adding “ voice ” 
to it, i.e., allowing the vocal chords to vibrate, he 
can reproduce the corresponding familiar voiced 
consonant. He should also test himself in every 
possible way to see that he fully grasps the difference 
between mere breath and “ voice.” 

One useful experiment that helps to make this im- 
portant difference clear is the following : — Place the 
lips and teeth in position to pronounce/, and then, 
as in previous experiments, expel the breath through 
the closed passage so as to produce the consonant 
/ without any vowel. While doing this, gently part 
the teeth and lips, the brCath will then escape 
noiselessly into the air, or with only such slight ex- 
plosive noise as is caused by the sudden outrush. 
Now repeat the same process with v. When the 
lips are parted a distinct noise — which we might 
represent in writing by ur or will be heard, in 
addition to the slight puff that occurs with /, and 
this noise is “ voice.” 

A SCALE OF CONSONANTS. 

By the way of eiercise to the vocal organs, and 
his powers of perception, the student should run 
up tand down what we may call the scale of the con- 
sonants. That is to say, he should say rapidly after 
one another all the voiceless consonants p, t, k, etc., 
and then all the voiced consonants, b, d, g, etc. He 
should also combine the two together, passing from 
piobyt to d, and so on. In doing this, he must, of 
course, be careful to pronounce only the consonant, 
not adding any vowel sound. This is easy enough 
in the case of consonants like /, v ; s, z ; sh, zh ; and 
tha two sounds of th ; but some difficulty will be 
found at first with p, b ; t,d ; chyj; k, g* With 
a little care and practice, however, the difficulty 
can be readily surmounted. 

When the student by these means has acquired a 
thorough mastery of the distinction between voiced 
and voiceless sounds, in cases where both sounds 
are famillhr to him he should next try if he can 
produce an unfamiliar voiceless sound from his 


knowledge of its voiced counterpart. Let ns take 
as a first experiment the consonant wh in the wotd 
when. In the south of England this word is gener- 
ally pronounced in identically the same way ai the 
word weUy a mole. Thus, so far as southern English- 
men are concerned wh may be classed as an un- 
familiar consonant. How are we to produce it? 
First of all we must ascertain carefully that we can 
pronounce the consonant w without a vowel follow- 
ing it. To do this pronounce aloud several times, 
woo, woe, wee, and in each cas^ try gradually to 
eliminate the vowel altogether. After a time the 
student will find that he is able to produce with his 
lips the explosive sound of the pure consonant w. 
He will then notice that this sound is accompanied 
with that vibration of the vocal chords which we 
have called “ voice.” We have thus ascertained that 
w is a voiced consonant. If now the student is 
quite sure that he can say w without a following 
vowel, let him now try to “ unvoice ” his w, that is, 
pronounce it with an open glottis so that the vocal 
chords do not vibrate, he will then produce the true 
wh as it is pronounced by correct speakers of 
English in the north of England and Ireland. 

There arc two more experiments of the pame 
kind that may with advantage be tried. As in the 
case of TV, let the student pronounce the consonant 
I without a succeeding vowel. He will find that 
I is formed by allowing the tongue to vibrate against 
the roof of the mouth, and that it is a “voiced" 
consonant. Now “ unvoice ” it. If the experiment 
has been done accurately, the sound produced will 
be the voiceless Ih, that occurs so frequently in the 
Welsh language, and is there represented by IL 

THE GERMAN lOH. 

The student who has read the lesson on the pro- 
nunciation of German will have noticed that it is 
difficult for an JJnglishman to pronounce the sound 
represented by oh in the German ioh. But when 
the following experiment has been performed 
several times, the pronunciation of ch should be 
rendered quite easy. 

Let the student then take the consonant y as in 
the words you, yea, ye, etc., and learn to pronounce 
it without a vowel following. He will find that it is a 
voiced consonant formed by the tongue approaching 
the palate. If he is able to unvoice it, without 
altering its character, he will get the German eh 
in the word ioh. This experiment is a little more 
troublesome than the previous ones, because while 
the English y always occurs initially as in you, 
the German oh always occurs finally as in icK It is 
necessary, too, to be careful not to confuse the sound 
in ioh with that in aeh, which is a distinct sound, 
although represented b^ the same symboL 
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BOOK-KEEPING.— XV. 

[Continued fi'om p. 238.] 


TRIAL BALANCE. 

The student will have thoroughly understood that 
in a complete system of book-keeping there must 
be, arithmetically, a debit for every - credit and 
n credit for every debit, and that consequently the 
debit and credit postings in the Ledger must, if added 
separately, yield equal totals. The last fact is made 
use of periodically to check the accuracy with which 
t^iio Ledger has been entered. A list is made of 
all accounts open during the period, giving for each, 
in addition to the folio (or page) of the Ledger, and, 
possibly, the name, the total amount posted to the 
debit side of the account in a column of debits and 
the total amount posted to the credit side of the 
account in a column of credits. The grand total of 
the debit column should agree with the grand total 
of the credit column, and each should be equal to 
the total of the journal columns to the same date. 
If such agreements are not found to exist, there is 
a mistake in the work, which has to be sought out 
and set right. The process now described by which 
we try whether the ledger postings are in equili- 
brium or, as it is called, “ in balance,*’ is a process 
known in book-keeping as drawing out a Trial 
Balance. We give a few lines of the Trial Balance 
for the 

31 JANUAKY, 1889. ' 

Debit postings. Credit postings. 

£ 8. d. £ 8. d. 

1. Stone .... 60 0 0 2,500 0 0 

2. Wood • - - - 60 0 0 2,500 0 0 

3. Cash .... 8,518 6 C 1,407 18 11 


40. Interest .... 88 7 6 10 10 7 

43. Sundry Ex^ienses - - 6 2 0 

Total8,agreelngwitli Journal 13,469 13 0 13,469 18 0 


At the end of February a Trial Balance may be 
prepared for the two months, at the end of March 
for tne three months, and so on to the end of the 
half-year or other period when the Ledger is closed 
and all outstanding balances brought down, and the 
book-keeping receives a fresh start. 

When two or more 'accounts are placed on the 
same folio (or page) of the Ledger, the Trial Balance 
is sometimes prepared in a contracted shape by 
recording the total debit and credit postings for 
each folio instead of for the accounts individually. 

Another form of Trial Balance statement consists 
in taking out the balances of the accounts instead of 
the full debit and credit postings. This procedure 
results in a simpler-looking statement, and one the 
details of which are'cver so much more intellig- 
ible, but it sacrifices the grand total mentioned 


above, and its agreement with the Jonmal total 
fjo the same date. -- into 

the Ledger, a complete entry in the Journal i«^e 
omitted, the omission, being one of equal debit and 
credit, would not be discovered. But no one of tne 
arrangements for trying the balance is perfect ; they 
all fail to detect the misplacement of an item posted 
to the wrong account. The only way of preventing 
an error of this kind is to go over all the postings a 
second time. Each figure may be neatly ticked in 
pencil as it is found to be correct. We give a speci- 
men, abbreviated as before, of the “ balance ” form 
of the Trial Balance Statement : — 
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Debit Bals. 

Credit BaU. 

1. 

Stone 

£ 

8. d. 

£ 8. d. 
2,450 0 0 

2. 

Wood 

. 


2,450 0 0 

3. 

Cash 

- 2,105 

7 7 


40. 

Interest - 

27 

7 11 


43. 

Sundry Expenses - 

6 

2 0 




7,443 

6 5 

7,443 6 6 


This form of Statement is especially 
when the Ledger balances carried forward from 
the close of one period to the beginning of the next 
are not journalised, as is sometimes the practice. 

We may now conveniently explain a few of the 
Minor Books in Book-keeping. 

PETTY CASH BOOK. 

The small payments constantly arising in busi- 
ness, and representing the incidental expenses of 
the business, are usually met out of a sum of money 
expressly set aside for the purpose, and known as 
Petty Cash. These payments, ns a rule, are so 
small as not to justify their entry in the ordinary 
books of the business except in the compressed form 
of daily, weekly, or monthly totals. Accordingly it 
has become the practice to enter the advance for 
petty cash purposes in the Cash Book on the day 
the sum is set aside, and periodically to journalise 
the total amount expended. In some offices the 
advance is not recorded in the Cash Book at all, and 
then the process is to enter the expenditure at 
intervals in the Cash Book (not the Journal) as the 
total is ascertained. Small receipts may be brought 
to account in the Petty Cash Book, but this course 
is not very usual. Whenever the book is closed the 
expenditure and receipts, if any, must be summarised 
under the various heads of account opened in the 
Ledger, but this under ordinary circumstances is an 
extremely simple matter, as the items affect little else 
than the Trade or Sundry Expenses Account. The 
following illustrates a form of the book in question : — 



BOOK-SJBKPING. 


m 


PETTY CASa, 


1880 ^ £ i, <L 

Jan. 7. Advance 20 0 0 





20 0 0 


1880. 

Ftt>liv. 1. Bftl. frAm last month lilftO 


1688. 


£ «. 

d 

Jan. 7. 

Postage Stamps .... 

- - 1 10 

0 

tr II 

Receipt Stamps .... 

- - 1 0 

0 

.» 10 

Poiterage 

. . 6 

0 

1. 12. 

Train and Bus (V. Docks) 

• - 1 

0 

1, 17. 

Ditto 

4 

6 

II 22. 

Packing-cases 

- 2 1 

0 


Journalised - 

. 5 2 

0 

,, 81. 

BaU to next month 

- 14 18 

0 



20 0 

”o 


WAREHOUSE BOOK. 

In many of the warehouses of wholesale merchants 
and, to some extent, in the sale shops and work- 
shops of smaller traders a register, of a more or less 
formal and permanent character, is kept in which 
are recorded, in ledger fashion, for each species of 
goods, the quantities incoming and outgoing to and 
from the business. Incoming goods are recorded on 


the debtor or receipt side of an account for the 
particular goods, and outgoing goods on the creditor 
or issue side. We give two specimens of Warehouse 
Book, the lirst illustrating the principle of a separate 
account for each kind (Pekoe) of a certain class of 
goods (Tea), and the second a collective account 
for a whole class of goods, the different kinds of 
the class being shown in the detail columns. 


PEKOE TEA 


1889. 

(Reuaeil fi om) 

Chests. 

lb. 

Jan. 0 

Wormell & Co. - 

10 

665 

May 2 

ditto .... 

fj 

338 



15 

998 

Julv 1 

On limid 

18 1 

1 806 


1889. 

(litsned to) 

1 Chests. 

lb 

Jan. 17 

Tlios. Canton .... 

1 

66 

Mar. 5 

ditto • - . . 

1 1 

66 

June 30 

On hand 

18 

866 



15 

998 


The duty on the above tea not having been paid, 
when it was purchased of Wormell and Co„ the tea 
remained “in bond,” ie., impledged for payment of 
the duty, and was retained in a warehouse over 
which the Government had control. Under such 
circumstances the marks on the chests, by which 
the packages are identified, may very conveniently 
be inserte 1 in the second or descriptive column on 
each side of the account. A set of money columns 


both for the debit and credit portions of the account 
may be introduced to allow of the insertion of the re- 
spective buying and selling values of the goods bought 
and sold, but only under exceptional conditions could 
such columns serve any really useful purpose. 

It will be observed that an account of Goods is 
opened in the Warehouse Book although these goods 
may be stored at the Docks or other place elsewhere 
than on the business premises. 


GOODS ON COMMISSION 
{Stephen Wlute^ Newcastle'). 



(Received from) 

Sewing 

Machs. 

Washg. 

Machs 

Lawn 

Mowers 


(leaved to) 

Hewing 

Machs. 

Woslig. 

Machs. 

Lawn 

Mowers. 

Jan. 23 

S Wliite 

12 

6 

6 

Jan. 29 

James Ball • 

8 

1 

- 

Mch. 15 

ditto . - . 

- 

12 

12 

,1 31 

Alfred Hawkes 

- 

2 

- 

Apr. W 

ditto - - . 

C 

- 

6 

Feb. 22 

James Ball - 

8 


8 


y 




.1 27 

Alfied Hawkes 

1 

2 

2 






Jime21 

James Boll • 

- 

1 

8 






II 20 

Dumas & Fils 

- 

5 

- 






,, 30 

Goods on hand 

11 

7 

16 


• 

18 

18 

24 



18 

18 

1 “ 

July 1 

Goods on liand 

11 

1 7 1 

16 



1 1 
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INVENTORY OR STOCK BOOK. 

Whenever the books are closed, it is necessary to 
make out a detailed list of the goods remaining on 
hand. If for every parcel of goods sold it were easy 
to allocate the selling price exactly between cost 
and profit, the former being credited to the par- 
ticular goods account and the latter to the account 
of Profit and Loss, and if the Goods remaining 
unsold never shrank in quantity or depreciated in 
value, we could keep the Goods account in the 
Ledger up to the level of theoretical perfection ; 
but this idea is practically unattainable, and we 
have no resource but that of a periodical stock- 
taking. 

A detailed list of the stock on hand having been 
made out, each item is usually priced according to 
its cost, an abatement, however, being made in all 
oases where, from damage or in consequence of a 
change in fashion, the goods could be bought at the 
time of taking stock for less. 

We subjoin a specimen of the Inventory or Stock 
Book entries. 


STOCK ON HAND ON THE 30th JUNE, 1889. 
Drapery Goods. 


42 pieces Sarsenet, 1,050 yards • 

180 ,, Longcloth, 6,455 „ 

90 „ Flannel, 5,740 „ 

195 „ Linen 2,840 „ 

80 „ Calico 4,120 ,, 

85 black Llama Shawls 
100 black Cashmere „ • - 

46 black Embroid. ,, • - 

120 wool Clouds .... 
80 Shetland Falls . . . . 

Total earned to Journal, 




£ 

s. 

d. 

c« 

1/6 

78 

16 

- 


/6 

161 

7 

6 


1/Oi 

298 

19 

2 


1/4 

156 

- 

- 



107 

6 

10 


4 / 0 } 

7 

1 

5 


11/2 

65 

i 

8 


88/1 

85 

' 13 

9 


2 /- 

12 

- 

- 


m 

9 

10 

- 

p- 

£ 

972 

1 9 

4 


(Here would follow details of tfie stock of Tea^ 

Leather Goods, and Tobaoco) 


GOODS ON COMMISSION 
{The property of Stephen White, NemcaetUi), 


1 


£ 


d. 

11 Sewing Mnchinee Invoiced 

3 / 3 /- 




7 Washing Machines - 

10/10/- 




16 Lawn Mowers - 

8/6/- 





In the case of Goods received for sale on Com- 
mission, and which, as in our case, remain the pro- 
perty of the sender, it is not necessary to fill in the 
money columns. 

ACCOUNT CURRENT BOOK. 

An Account Current, or running account, is a state- 
ment in detail of the various transactions taking 
place between two parties acting one for the other. 
It is generally the account rendered by a District 
Manager or an Agent to his Principal, or by a 
Consignee to his Consignor. An Account Current 
is usually prepared in the form of an ordinary 
account with debit and credit columns, and 
sometimes interest is computed on all the items, 
whether of receipt or payment, and the final 
balance increased or diminished thereby. If any 
item, e.g., a bill of exchange, is not payable till a 
subsequent date to that on which it is received 
and entered in the Account Current, interest runs 
from the day of its becoming payable, and if 
this last date should fall beyond the period of 
account, interest for the subsequent interval is 
entered on the opposite side of the account by 
way of discount. In some cases a Commission is 
chargeable to the Account Current. 

The following is a simple illustration sup- 
posed to be taken from an Account Current 
Book. 


NATHAN HERSCHELL, Esq., BARBADOES, IN ACCOUNT CURRENT WITH STONE &. WOOD, 

LONDON. 


Date. 


Amount. 

Days 

to 

SI Dec. 

Prodote. 

Date. 


Amount. 

Dnyn 

to 

"Jl Dec. 

Interest 

Prodnets. 

1889. 


£ 

8. 

d. 



■“18^' 


£ 

». 

a. 



Sept. 28 

To Cash paid for Freight - ' 

28 

15 

4 

99 

2,876 ' 

June 80 

By Balance • 

1,370 

5 

- 

184 

252,080 

M 25 

„ do. i)aid for Duties > 

107 

8 

7 

97 

10,379 I 

Nov. 8 

„ Gash reed, for Sugar 

284 


- 

68 

12,402 

Oct. 1 

„ do. paid for Dock Dues 

5 

19 

6 

91 

640 

Dec. 31 

„ Interest due to you - 

20 

14 

1 


264,482 

Nov. 4 

,, do. paid for Bills • • 

700 

- 

- 

57 

89,900 i 







69,549 

8 

„ do. paid for Brokerage 

2 

6 

9 

58 

106 


Net su 

m of 


dv 

cts = 

194,988 














64,977 

Dec. 4 

„ do. paid for Bills - • 

600 

_ 

- 

27 

16,200 






A = 

6,497 













tAt — 

649 

„ 24 

„ do. paid for Insurance 

6 

15 

6 

7 

42 1 
















Sum, divided by 

0,1 

XK) s 

2617,066 

» 81 

„ Balance due to yau > - 

185 

18 

5 


69,549 j| 





J 







_ 








1 »£ 

26 14 1 



1,68019 

1 


1 



1,680 

19 

1 
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In the above illustration the interest is calcu- 
lated^t 6 per cent ; from this the amount of the 
interest at any other rate is readily deduced. In 
forming the products the amounts are taken to 
the nearest pound; thus, £23 15s. 4d. is taken as 
£24, £107 8s. 7d. as £107, and so on. To the net 
sum of the debit and credit products is added one- 
third, a tenth of the third, and a tenth of the 
tenth, and from the total so produced are cut off 
the last four figures, giving the interest required in 
pounds and decimals of a pound. In offices 
where ** Interest Books ” are at hand, the interest 
on each item may be inserted at once instead 
of using the preliminary product of pounds and 
days. 


ACCOUNT SALES BOOK. 

An Account Sales is a statement of the reoeipts 
and payments in connection with the sale of go^ 
by an Agent for his Principal, It shows the quan- 
tities sold, the prices at which sold, the various 
charges attendant on the sale, and the net proceeds. 
Copies of such accounts may be kept in a book 
specially set apart for the purpose and known as the 
Account Sales Book. The following is an example 
of one form of Account Sales ; but the form in use is 
subject to variation, the statement being frequently 
arranged in debit and credit portions, the charges 
and net proceeds falling on the debit side and the 
proceeds on the credit side. Journal entries are 
sometimes made direct from the Account Sales Book. 


Account Sales of Five Hogsheads Tobacco ^ per s.s. John Bull from New Yorky andsoldhyBrOTSlLkY^OODy 
London^ by order and for account of Hendersony Kentucky y ® two menths prompt. 


1880. 
Jau. 1. 


1888. 
Nov. 1. 


By 



Cwt.qr8.1b 
1 10 0 0 

2 11 1 0 

8 11 0 1 

4 12 0 1 

fi 12 1 0 

00 2 2 = 


To Charts. 

Entry Rent (6/-), Porterage of Sainules (Od ), Fire Insurance, etc. 

Extra Rent 

Extra Fire Insurance 

Dock Charges and linjwrt 

Incidentals 


2 % 

0330 - 127 = 0203 @ 1/- per lb. £310 8 0 

- 2 8 0 
- 1 8 0 
. 0 10 0 
• - • 1 14 8 

• 0 1 6 6 17 3 


Freight 8 16 0 

Primage 5% (loading chaige) 089 

Advance Oliai^ 4 14 11 

Insured from New York to Loudon (O) £40 each is £200 @ 20/* % 2 0 0 lO 13 8 


16 10 11 

Interest on above Charges from 1/11/88 to 3/3/89—122 days, @ 5% per aim. 0 5 6 

Commission, Delcredero (to Stone & Wood for guaranteeing payment by tlie purchaser), etc. ,on £810 Ss, 6 0 0 21 16 5 


Net proceeds, 8rd March, 1889 


E A 0 £ (meaning errors and omissions excepted). 

London, Jan. 2nd, 1880. 

(Signed) 


. £288 0 7 

STONE & WOOD. 


GEOMETRICAL PERSPECTIVE. -VIII. 

[Continued from p. 244.] 

PROBLEMS-XL -XLIII. 

Problem XL. (Fig, 65). — A box 6 feet longy 3 
feet widcy and 1 foot 6 indies highy inclined to the 
picture at an angle of 37®. The lid is open and 
thrown back at an angle of 46® with the perpen- 
dieidar. Thickness of woody 2 inches. Depth of lidy 
6 inches. Distance of the eye from the picture plancy 
6 feety a/nd its height from the grovdid 2 feet 6 inches. 
The nearest a/ngle to touch the pictme plam. ScalCy 
f inch to the foot. 

If the lid is at an angle of 46® with the per- 
pendicular, it will be at the same angle with the 
horizon ; tlferefore, as vp* is the VP for the end of 
the box, the angle of inclination must be made 


from DVP^. To cut off the retiring length of the 
lid, the line of contact must be drawn from onto 
by and then from dvp® draw a line through the 
corner of the box joining the lid to a ; make a h 
equal to the width of the box, and rule from b back 
again to the DVP*. For the depth of the lid draw 
from DVi^ to n on the line of contact ; make n o 
equal to the depth 6 inches, and draw back again 
as before. As the other parts of the construction 
are the same which have been repeatedly explained 
in previous problems, we leave the remainder as an 
exqrcise for practice. 

In Problem XXXIX., page 243, it was stated that 
the door at the side was at an angle of 40® with the 
wall upon which it hung, and that the wall was 
perpendicular with the PP. The rule for finding 
the VP in this particular case was explained. We 
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wish now to saj more upon this part of the subject. 
It very frequently happens that the angle of the 
given line or object is stated as being at an angle 
with amtlver plane, or with (mother object either 
parallel or at a right angle with the pp. For ex- 
ample, the wall of a building may retire at an angle 
of 30® with the pp, and some other projection may 
extend from it at a given angle with this wall, 


employer ; or the draughtsman, knowing how the 
parts of a building are placed with each other, jimy 
wish to satisfy himself as to the appearance the 
whole will have when viewed from some particular 
point. But what is of more immediate importance 
to us now is, that it opens out a new way to explain 
the difficulties that arise sometimes from a con- 
fusion in the mind respecting the treatment of 



cular connection. We must then know how to 
determine its angle with the PP. It is true it is 
not always necessary to know the angle of the pp 
for the sake of executing the drawing, as the given 
angle can be in some cases constructed upon the 
vanishing line of the plane with which the pro- 
jection is connected instead of the pp ; but we can- 
not pass over this way of stating the question, as 
many have imagined a difficulty without any sub- 
stantial reason for doing so. It may be necessary 
to know the cmgle the projection makes with our 
position for reasons altogether independent of the 
drawing; it may be to answer the inquiry of an 


principles and practice of construction. Thus, by 
considering them under every possible connection, 
we become more familiar with them, and they are 
more readily comprehended in their details, how- 
ever numerous they may be, and also when united 
together as a whole. 

Ist, Suppose a retiring wall A forms an angle of 
30® with the pp, and there is a projection from thk 
wall at a right angle with A, the projection will 
then be at an angle of 60® with the PP, or with our 
position. ^ 

2nd. Suppose a retiring wall at an angle of 30® 
forms an angle of 120* with a projecting wall, the 
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projecting wall will algo be at an angle of SO** with 
our j>osition in the opposite direction. 

8rd. Suppose the retiring wall at an angle of 30** 
with the PP forms an angle of 30® with the project- 
ing wall, the latter will be at an angle of 60® with 
the PP. {S66 Fig. 66.) We do not say at an angle 
of 120®, because we always prefer to make use of 
the angle formed by the nearest approach of the 
projection to the line of our position, or the picture 
plane. 

4th. Again, suppose an inclined shutter, or a 
roof which is united horizontally with a wall, is 
said to be at an angle of 40® with the wall, the 
shutter or roof would be an angle of 60® with the 
ground. 

All this will be very evident if we consider that 
“ dny number of straight lines meet in a point in 
another straight line on one side of it^ the sum of the 
<mgles which tlvey make with this straight line, and 
with each other, is equal to two right angles'' There- 
fore (Fig. (57), if A is 30® with the PP, and B 90° 
with A, then b will be 60® with the PP, the whole 
making two right angles. With regard to the last 
supposition, we shall see that the lines of the wall, 
the roof or shutter, and the ground, form a right- 
angled triangle, the three interior angles of which 
are together equal to two right angles. Therefore, 
jis the angle of the wall with the ground is 90®, and 
the shutter or roof 40® with the wall, the shutter 
will be at an angle of 60® with the horizon (Fig. 
68). Consequently, this angle of 60® must be con- 
structed for the vanishing line, and the subject 
treated as an inclined plane. (^See Problems XXXI., 
XXXII., and XXXIII.) From all this we deduce 
a rule for finding vanishing points for lines or planes 
which are stated to be at given angles with other lines 
or planes not parallel with the picture plane ; — When 
the sum of the two angles of the given objects is 
greater than a right angle, it is sicbtracted from the 
sum of two right angles, and the remainder %s the 
extent of the a/ngle sought. This will explain the 
results of the first, second, and fourth suppositions 
above. 

When two a'ngles of the given objects are together 
less than a right a^igle, the sum will be the angle 
sought. This answers to the third supposition. We 
now propose a problem to illustrate our remaiks 
about the wall and the shutter. 

Pboblem XLI. (Fig. 69).— A wall at an angle of 
40® wiih our position is pierced bg a window of 4 
feet 3 inches high and 4 feet broad ; a shutter pro- 
jects from the top of the window at an angle of 40® 
with the wall ; the window is 6 feet from the ground, 
and its nearest comer is 6 feet within the picture ; 
ether coTiditwns at pleasure. Scale of feet 

Before proceeding to work this problem, we wish 


to give the student some directions about the scale. 
In this case we have given the Tepreeentative 
fraction of the scale, and not the number of feet to 
the inch. It is a common practice with architects 
and engineers to name the proportion of the scale 
upon which the drawing is made, in the manner we 
have done here, leaving the scale to be eonstruoted 
if necessary. The meaning of the fraction ^ is 
that unity is divided into the number of equal parts 
expressed by the denominator. Thus a scale oi 
feet -jJg. signifies that one standard foot is divided 
into 48 equal parts, each part representing a foot 
on paper, the result is J inch to the foot. It also 
means that the original object, whether a building 
or piece of machinery, is 48 times larger than the 
drawing which represents it. If the scale had 
been written, yards it would be the some as J 
inch to represent a yard. The way to arrive at 
this is as follows : — 

inches. 

of y = J inch to the foot. 

^ of ‘Y =1 inch to the yard. 

The above method of stating the scale ought to 
be understood by everyone engaged upon plan- 
drawing. 

To return to the problem. The principal con- 
sideration relates to the shutter. The inclination 
may be upwards, at an angle of 40® with the wall, 
or it may be downwards at the same angle. We 
will represent both cases. First, when inclined 
downwards. Draw the hl, which is 4 feet from 
the ground line ; from pb draw a perpendicular to 
E ; this will be the radius for drawing the semi- 
circle meeting the HL to determine de^ and DE*. 
Find the vanishing point for the wall VP^ and its 
distance point DVP^ ; also find the VP^ by drawing 
a line from E to vP* at a right angle with the one 
from E to v^^ because if the shutter had projected 
from the wall in a horizontal position, it would have 
vanished at VP*; that is, if it had been perpen- 
dicular or at right angles with the wall. In short, 
the vanishing point for the horizontal position of a 
line must always be found whether the line retires 
to it horizontally or not, because the VP for an in- 
clined retiring line is always over or under the VP 
(according to the angle of inclination) to which it 
would have retired if in a horizontal position. 
{See Problem XXXI., Fig. 63 ) Consequently, the 
vanishing point for an inclined retiring line is 
found by drawing a line from, in this case, the 
DVP*, according to the angle of inclination, to 
where it cuts a perpendicular line drawn through 
the VP* ; thus we find its vanishing point, whether 
its inclination be downwards or upwards; there- 
fore draw a line from DVP*, at an angle of 60® with 
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the HL, cutting the perpendicular from VP* at vp*, 
the vanishing point. We have made the nearest 
corner of the window 2 feet to the left of the eye, 
represented by the distance « to ^ ; a line from h 
must be ruled to Pd, upon which we wish to cut off 
4 feet to find the nearest point within ; a line 
from Oy which is 4 feet from ^ must be drawn to 
JDB^ and where it 
cuts the line h P8 in 
a is the point re> 
quired. Draw the 
perpendicular a hm. 

Draw from dvp^ 
through a to p ; 
make pr equal to 
the width of the 
window. Draw back 
again from r, cutting 
DVP^ in 8 ; draw the 
perpendicular st ; 
the base of the win- 
dow is drawn from/, 
on the line of con- 
tact, 5 feet from the q 
ground, to the VP^; 
the height of the 
window, 4 feet 3 
inches, is marked 
from f io e; a line ov 
from e to VP*, cut- 
ting the perpendi- 
culars from a and s in m and ty will give the top 
of the window. The opening of fhe window is 
m thn. Now we must draw the shutter ; the 
corner nearest us is v, consequently it inclines up^ 
wards towards the wally hut downwards from it ; 
therefore the VP for the shutter must be above the 
HL, which we have explained. To measure or set 
off the length of the shutter, we have raised a line 
of oonfact for that purpose from o, found by draw- 
ing from vp2 through s to meet the ground line. 
Prom t directed from VP* draw a line through w ; 
this will be the further side of the shutter; its 



one for our purpose, because after a little con* 
sideration we shall perceive that it is a retiring 
planOy but downwards; therefore its VP is b^ow 
the eye or HL. (In the former case the shutter was 
a retiring plane, but upwards, establishing its VP 
above the eye or hl.) Consequently, we must draw 
the vanishing line for the VP* downwards from 
DVP*. The sides of 
the shutter, tw and 
mvy must be drawn 
in the direction of 
VP*, and cut off from 
DVP*, first by draw- 
ing a line through t 
toy; make equal 
to the length of the 
shutter ; draw from 
w to DVP*, producing 
w. All the early part 
of the problem, re- 
lating to the wall 
and windows, and 
the remaining lines 
wv and tm^ will be 
but a repetition of 
the shutter under 
the first position. 
We can prove the 
truth of this method 
of drawing the i^er- 
spective inclination 
of a plane by another method. Draw the right 
angle cad (Fig. 68) ; make a h equal to the length 
of the shutter, and at an angle of 40® with ao ox 
50° with ad ; draw h c parallel to ad ; a c will be 
equal to the height of h above a. This must now 
be applied to Fig. 70. Draw a line from VP* 
through ^ to c on the line of contact ; make ef 
equal to the height of h above a, viz., ca (Fig. 68). 
Draw from / back to VP* ; it will be found to cut 
the corner of the shutter in w, proving by both 
methods that f tp is the perspective length of the 
further side of the shutter. 


length must be determined thus ; — From t directed 
from DVP* draw a line to the line of contact, meet- 
ing it in y / make y sc equal to the length of the 
shutter, the same as the length of the window; 
draw from x back again to dvp*, cutting twinw ; 
draw w v, directed by vp^, and v m directed by VP*. 

We will now draw the shutter at the same angle 
with the wall, but inclined upwards from it (Fig. 
70). The important difference in working the 
problem under these conditions arises from the 
upward inclination of the shutter /ram the wall, 
hut inelined down/warde to meet the wall. This last 
view of the position of the shutter is the pn^)er 


A plan of a building may be made, having all 
its proportions, angles, and other measurements 
arranged and noted, yet nothing may be said as to 
its position with the picture plane, and from this 
plan several'" perspective elevations may be raised. 
When such is the case, all that is necessary will be to 
draw a pp across the paper in such a position with the 
plan, that by drawing visual rays the picture plane 
we have chosen may receive the view we wish to 
take of it. Suppose a (Fig. 71) is the plan of a 
building, and we wish to have two views of it — 
one taken with an end and front in sight, the other 
with a view of the front and the opposite side— we 
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should ih»ii place the VP at Buoh an angle with the 
sidj or front as might be considered to be the best 
for our purpose, pp' would receive the visual rays 
from the front and the end B ; pp* would receive 
those from the front and the end o. In short, any 
line may be drawn which represents the pp at any 
angle with the plan, or opposite any side we may 
wish to project. This will give a very useful 
illustration of the way to treat a subject when its 
proportions are 
given, as is fre- 
quently the case, FIQ.7C 

without any refer- ^ 
ence to the view to 
be taken of it; in 
other words, the 
angle it forms with 
the picture plane. 

Pboblbm XLII. 

(Fig. 72).— A fold^ 
tng screen of four 
leaves^ A, b, c, d. 

Tn>o of the leaves, 

A and B, form an , 
a/ngle of 100“ ; c is 
at an angle of 80“ 

With B; a/nd D at 
a/n arngle of 70“ 
wUh 0. The screen 
IS 6 feet high, and 
each leaf is 3 feet 
broad. Height of 
the eye, bfect; and 
dista/noe from the 
picture plam,^ feet. 

The eye opposite the 
centre of the leaf B. 

In drawing the 
ground plan, make 
the plans of the 
leaves A, B, c, D 

each 3 feet long, and unite them accord- 
ing to the angles stated in the question. 

The PP may be drawn at any distance 
from it, and in any position the draughts 
man may consider to be most convenient 
with reference to any particular view 
of the subject he wishes to represent, bearing in 
mind that the directum of sight from the selected 
station point of view must be perpendioula/r to the 
pp. Therefore the line drawn from the centre of 
the leaf B (opposite to which the eye is directed 
according to the conditions in the question) must 
be drawn jjerpendioularly to the pp ; and upon it 
I^ace the sp 9 feet from the pp. The hl and base 
of the picture may be drawn ahy where below the 

M 



pp. From the SP draw vanishing lines to the Pt, 
to produce the vanishing points ; and mark each 
VP with the letter of the leaf to which it bdengii, 
to ensnre the right direction of the extremities of 
each leaf respectively. Draw visual rays from each 
angle of the plan to the pp, in the direction of the 
SP, afterwards to be drawn perpendicularly froin 
the PP. Produce tjie plan of one of the leaves, say 
A, to the PP, for a point of contact ; ef will then 

be the line of oon- 
I tact upon which to 

Jj mark the height of 

/ I the screen//*. 

We must remind 
our pupils here 
that they are to 
follow the course of 
the ground plan 
when drawing the 
perspective posi- 
tions of the ends 
of the leaves, vis., 
the tops and bases ; 
change the direc- 
tions at the visual 
rays, and be guided 
by their respective 
vanishing points ; 
whilst the perpen- 
dicular continua- 
tions of the visual 
rays from the PP 
will determine 
their widths. Thus 



inog represents the leaf A; ophg the leaf ii; 
prlh the leaf c ; and rims the leaf D. 

Peoblbm XLIII. (Fig. 73).— -4 flight of etght 
descending steps. Length of steps, Infect; width tf 
each, 1 foci 2 inches; depth of each, 6 inches. 
Height of eye, 7 feet. Distance cf the eye from the 
pp, 9 feet. Scale, i inch to the foot. 

Draw the horizontal line, and the plane of the 
picture 7 feet below it. Place the PS and de^ and 
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os* at 9 feet from P8. The firet ^hing to be oon- through the points e, /, h, parallel to the HL. 

sidered is the inolination of {he steps, found by From VP, Vith the fadius to DS^ draw the arc frpm 

constructing a profile or section of them from db^. db^ to dvp, for the distance point of the vanishing 

itake the distance from db^ tea equal to the width point of the inclination. Set off the length of the 

of the steps, 1 foot 2 inches ; also the spaces ah^he^ first step, ? h, equal to 12 feet. Draw a perpendiou- 



and c the same. Draw perpendiculars from each lar line through i for a line of contact or measuring 

of these points to e,/, ff, and h; making ae equal line. Draw from i and k to VP. Upon these last 

to 6 inches ; b f twice that distance ; o g three lines will be found the angles of the steps, thus 

times ; and d h four times. Rule a line from DB^ Set off from i upwards the spaces 1, 2, 3, 4, et<Lt 

through the points s,/, A, to the VP on the per- each equal to the inclined spaces from DB^ to 

pendicular line drawn through PS. This last line, e ; from e to f; from / to etc. Rule from each 

c f g h will represent the downward inclination of of these points to DVp. Where these lines cut the 

the steps. The tread of each step may be drawn one from i to VP will be found the of the 
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stepB* The top of each step mast be drawn from 
these intersections directed from PS, because the 
tops or treads of the steps are horizontal ; and as 
they retire at right angles from the picture plane, 
they have the P8 for their vanishing point. The 
other ends of the steps upon k must be treated in 
the same way. The balustrade at the right may be 
drawn at pleasure, observing that the top of the 
descending portion vanishes at yp ; whilst the 
horizontal portion from the bottom vanishes at the 
PSi The points m and from which to draw the 
retiring edge of the pavement, are foui^d thus : — 
Draw a perpendicular line from k downwards, con- 
tinue the top of the lowest step at each end, 
directed from the PS, until the lines meet the per- 
pendiculars in 2* and o ; make p r and o 9 each equal 
to the depth of the step, 6 inches ; rule back again 
from p and s to Pff. These last lines, appearing 
beyond the edge of the lowest step, will be the per- 
spective of the sides of the horizontal pavement. 
To draw the widths of the slabs which compose 
the pavement, first divide i k into the same number 
of parts as there are slabs to be represented in v, 
etc, Jrom these points draw perpendicular lines 
to meet one drawn from r to a in w, tv, w, etc. From 
each of these points w draw lines to PS. Where 
they appear beyond the line m n will be represented 
the retiring edges of the slabs. A diagonal line 
from ntot will enable us to find the parallel edges 
of the slabs, because their angles meet the retiring 
lines which represent the retiring edges, and the 
diagonal which cuts them. 


PNEUMATICS. — II. 

(ConHmied from p. 228.) 

BOYLE’S LAW. 

BxpbEIMENT shows that a given quantity of gas 
may be made to occupy almost any volume, however 
small, by compressing it sufficiently. Gas is also 
remarkable for its tendency to expand freely of its 
own accord and fill any volume when its pressure is 
gradually diminished. Thus any quantity of gas 
taken as small as we please, and introduced into a 
closed vacuous vessel, however large, will exert 
som^ pressure against the sides of the containing 
vessel, always normal to the surface, and the gas 
will be found uniformly distributed throughout the 
space occupied. If the same weight of another 
gas be introduced into the same vessel, it will exert 
pressure on the sides independent of the gas already 
present in the vessel, provided the two gases do 
not act ohcynically upon one another. Hence the 
total pressure on any square inch of surface inside 
the vessel will be the sum of the pressures exerted 


on it by the two gases separately. In the same 
way if the size or internal volume of the vessel be 
kept the same, 2 lb. of gas will exert twice the 
amount of pressure exerted by 1 lb. of the fuune 
gas on the sides of the vessel, under the same oon* 
ditions. 

Again, the pressure of a given quantity of gas on 
the sides of the containing vessel will be found to 
increase as the temperature is raised or 
the volume diminished ; so that we need 
to know the prexsure, volume^ and 
temperature of a given mass of gas at 
one time before we are in a position to 
investigate the changes in any of these 
afterwards. 

Robert Boyle, bom at Lismore, Ire- 
land, 1626, published in 1662 his 
Defence of the Doctrine touching the 
Spring <md Weight of the Air. In this 
book he describes the experiments by 
which he discovered and established 
the law connecting the volume and 
pressure of a gas kept at constant tem- 
perature. 

Mariotte, a Frenchman, is said to 
have deduced the same law independ- 
ently from similar experiments. How- 
ever, the date of his treatise De la 
Nature de VAir is given in the J5«7- 
graphie Universelle as 1676. 

According to Boyle’a Law - 

When the temperature remaim oor^ 
itaMy the volume of a given quantity of 
gas varies inversely as its pressurcy that 
is, the product — 

Pressure x Volume = Constanty 

where the pressure is taken above a 
perfect vacuum. Since the mass or 
quantity of stuff in the gas remains the 
same, this law clearly implies that the 
density of the gas increases as the volume is 
reduced. 

In order to investigate the elasticity of air for 
pressures greater than the atmospheric, Boyle used 
a long glass tube (Fig. 6) bent near the closed end. 
The tube must be quite clean and dry^ When 
mercury is slowly poured into the long tube, it can 
be made to stand at the same level, A A, on both 
sides of the bend. In this way a quantity of air is 
enclosed above the mercury in the short limb, and 
the pressure is atmospheric since the mercury ztaads 
at the same level in both limbs. Suppose the tube 
perfectly uniform in bore, then the volume of the 
gas is directly proportional to the length of tube 
occupied. 
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Now double the pressure on the enclosed air by 
pouring mercury very slowly into the long tube 
until the difference of level between the tops of the 
mercury o and B in the two limbs of the tube is 30 
iDche>!, or equal to the height of the barometer. 
The compressed air in the short tube exerts a 
pressure equal to that of the height bc or 30 
inches of mercury, together with the atmospheric 
pressure at o, that is, altogether two atmospheres 
or twice the original pressure. If the mercury has 
been poured in slowly, and the compressed air 
allowed to cool to its original temperature, the air 
will be found to occupy half the length of tube it 
filled at first. Thus doubling the pressure halves 
the volume. 

When more mercury is poured in to make the 
difference of level in the limbs equal to 
twice the height of the barometer, so 
that the enclosed air is subjected to a 
total pressure of three atmospheres, 
and the air is allowed to cool to the 
same temperature as at starting, it will 
be found to occupy one-third the orig- 
inal volume. It is necessary to pour in 
the meioury slowly, otherwise the air 
will be raised in temperature when 
quickly compressed, and we must then 
wait to give it time to cool before read- 
ing the heights of the mercury columns. 

We find that as the pressure is in- 
creased two, three, or four times, the 
volume of the air becomes one-half, one- 
third, or a quarter what it was at first. 

Again, the apparatus (Fig. 6) may be 
used to determine the relation between 
the volume and pressure of air when it 
is allowed to expand at constant tem- 
perature for pressures less than atmo- 
spheric. Both limbs of the bent glass 
tube are more than barometer height, 
whilst the tap at the bottom is arranged 
to let the mercury run out of both tubes 
when desired. First have both limbs 
filled with mercury to the same level A, 
enclosing dry air in the short one at 
atmospheric pressure to start with as 
in the previous experiment. 

Now open the stop-cock and let out 
mercury slowly until the air occupies 
double its original volume, when the mercury stands 
at B in the short limb. More mercury will have left 
the long limb because of the constant atmospheric 
pressure on its upper surface, which will therefore 
have fallen a greater distance than in the short 
limb, where the pressure ^riving out the mercury is 
much less. The difference of pressure on the ends of 



the mercury columns in tha two limbs is found to 
be B c, equal to half the barometer height, that ia, 
the pressure exerted by the enclosed air is half 
an atmosphere less than the pres8ure**on the mer- 
cury at c. The pressure on c is simply atmo- 
spheric, hence the pressure of the air at B is 
half an atmosphere, wlnlst the volume occupied 
by the air has been doubled. The temperature 
must remain the same throughout the experiment, 
or in other words, the mercury must be allowed to 
run out so slowly that the air above B whilst being 
cooled by expansion may have time to gain heat 
from the tube and surrounding bodies to keep its 
temperature constant. 

If more mercury is let out till the airpccupies 
three times its original volume, the pressure 
exerted by it on the mercury will be one-third of 
an atmosphere, and so on. Thus the volume of a 
gas is found to increase in the same proportion that 
its pressure diminishes, or iis before : 

Absolute Press^ire x Volume = Constant. 

Instead of the bent tubes shown in Figs. 5 and 6, 
a short glass tube like A B (Fig. 5) connected to a 
longer tube A c D by a piece of stout india-rubber 
tubing will serve the double purpose of compression 
and expansion of the air enclosed in the tube A B 
by keeping this tube fixed and moving the other 
tube A c D up or down along a scale graduated to 
give the difference between the level of the top 
of the mercury column in each. 

Regnault, Despretz, and others tested Boyle’s 
law, with the result that it is not perfectly true for 
any actual gas ; but that for all practical purposes 
the law is obeyed by air, and gases when highly 
rarefied and far above the critical temperatures at 
which they liquefy. On the other hand instead of 
the product, pressure x volume, remaining con- 
stant, it diminishes for such gases as carbonic acid 
and ammonia which readily liquefy, and the 
divergence increases as these gases are highly 
compressed near their points of liquefaction. 
Hydrogen gas is a remarkable exception, since for 
it the product : pressure x volume, instead of 
remaining constant as by the ideal gas law, actually 
increases with compression. There is a certain 
temperature at which hydrogen exactly obeys the 
law. In fact, at ordinary temperatures such gases 
as dry air and oxygen very nearly obey the law 
when highly rarefied ; on the other hand com- 
pression at low temperatures, which tends to bring 
gas to the liquid state, produces further deviation 
from this behaviour of the perfect gas. 

Boyle’s law enables us, when once we know the 
volume and pressure of a quantity of gas, to find 
any one of these in future if we know the other, 
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and provided the temperatore is the same in both 
oases. 

For example, a perfect gas occupied 2 cubic 
feel at a pressure of 50 lb. per square inch ; what is 
its voluBoe V when the pressure is reduced to 20 lb. 
per square inch at the same temperature ? 

In this case the product, fremvre x volume^ 
becomes 

50 X 2 = 20 X r, 

A. - 50 X 2 

therefore, v = — nrr-’ 

20 

that is, V = 5 cubic feet. A nswer. 

Exercise 1. — The constant temperature of a perfect 
gas is 20° Cent, when its volume is 20 cubic centi- 
metres, and pressure 760 millimetres ; find its 
volume when the pressure is 152 millimetres. 

Afuiwer . — Volume = 100 cubic centimetres. 


Exercise 2. — A perfect gas like dry air, occupy- 
ing 2 cubic feet at atmospheric pressure, and 120° 
Cent., is compressed into 1*2 cubic feet, what pres- 
sure will it now exert on the sides of the containing 
vessel at the same temperature ? 

Answer, — 24*55 lb. per square inch. 

We have already observed that the volume 
occupied by a gas may be expressed in terms of 
length of tube if the tube be of perfectly uniform 
bore throughout. The same holds for the volume 
of working fluid contained in the cylinder of a 
pump or engine. 

If the internal diameter of a cylinder of uniform 
bore be d inches as measured carefully by gauge, 
then the cross-sectional area of the piston working 
in this cylinder and fitting it exactly, is 


^ d* = ’7854(1!* = A square inches (say). 

That is, the uniform sectional area of the cylinder 
is A square inches, or square feet. 

The volume of gas contained in all the pfissages 
and ports equal to I feet length of this uniform 
cylinder, is 

V = cubic feet ; 

144 


whilst distances moved through by the piston are 
expressed in feet. 

Let the pressure of the gas behind the piston be 
p lb. per square inch measured from perfect 
vacuum. 

We shall now have for the product in Boyle’s 
*“*“ pv = a constant, /r, 


by substituting above values 


pkl 

144 






A . 
144’ 


m 


but the expression — is always the same for any 

one cylinder of uniform section, so we may say 
Boyle’s law becomes 

P X = constant, 


where p is the absolute pressure above vacuum, hi 
lb. on every square inch of surface, and I is the 
length of uniform cylinder equal in volume to that 
of all the space in the ports, passages, and cylinder 
behind the piston occupied by the gas ; in other 
words, I is the distance of the piston from end of 
this uniform cylinder. So long as the temperature 
remains the same, this formula enables us to calcu- 
late the change in pressure of a gas as the piston 
passes through a given distance, when we know the 
length of cylinder occupied, and the pressure of 
the gas at any time. 

Suppose the piston is 1*5 feet from the end of 
the cylinder, when the pressure of the gas is 140 lb. 
per square inch, what is the pressure p of this gas 
at the same temperature when the piston is 2 feet 
from the end of the cylinder ? 

In this case the constant, equal to the product 
pT, is 140 X 1-6 at start, so that 


140 X 1 .5 = p X 2, 

therefore, 

p ss 105 lb. jier Rquare indi. AiMwer, 

Exercise 3.— Dry air and gas compressed to 60 lb. 
per square inch in a pump cylinder of 1 2 inches in- 
ternal diameter, when the piston is 1 foot from the 
end of eylinder, is admitted into a motor cylinder 
of 9 inches in diameter, what will be the pressure 
when the motor piston is 2 feet from end of cylinder 
at constant temperature ? 

Answer . — In this case where the compression and 
motor cylinders are of different internal diameter, it 
becomes necessary to calculate the volume occupied 
by the air in each separately. 

What is the volume of the air in cubic feet ? 

The compression cylinder is 12 inches or 1 foot 
internal diameter, and its cross-sectional area is 
found by substituting the known numerical values 

for the symbols in the expression which here 
becomes 

X 1 = ’7854 square feet 
4 


Hence the volume of one foot-length of this cylinder 
occupied by the air, namely, sectional area x 
length, is 

’7864 X 1 =s ’7854 cubic foot ; 
when the pressure is 60 lb. per square inch. 

g 

Again, the motor cylinder is 9 inches Or ^ foot 
in internal diameter, and its sectional area is 


80 that • 
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•7854 xd»m *7854 x 

- * K 

Bs *4418 square foot 

Hence the capacity of 2 f eet-length of this cylinder, 

or, *4418 X 2 = *8836 cubic foot, 

is the volume of the air at, say, pressure jf lb. per 

square inch. 

Since the temperature of the air is the same in 
both oases, we know that, according to Boyle’s law, 
the product — pressure x volume— is constant ; and 
this was 60 x *7854 in the compression pump, so that 
we have 60 x *7854 =p x *8886, 

hence the required pressure, 

_ 60 X -TSM 
^ “-8886 ’ 

or, floal pressure, = 58*83 lb. per square inch. 

We must be careful to bear In mind that the two 
necessary conditions for a perfect gas obeying 
Boyle’s law are : (1) That the temperature must be 
kept constant ; and (2) the amount of gas under 
consideration must remain the same. Clearly, if we 
alter the quantity of gas occupying a given volume 
whilst the temperature remains the same, we there- 
by change the pressure. 

Moreover, the same quantity of gas will evidently 
increase in pressure when heated and kept at con- 
stant volume. 

We have already expressed Boyle's law : (1) In 
words ; and (2) by the algebraic symbols, =: 


constant; we shall further represent it (8) by 
columns of figures ; and (4) graphically by curves 
in order to be in a position to appreciate fully^ 
bearing on many problems that engage the atten- 
tion of the physicist and practical engineer. 

Take 20 cubic feet of gas, at pressure 10 Ib. per 
square inch, in a cylinder kept at constant tempera- 
ture. This gas will occupy double the volume — i.e^ 
40 cubic feet under half the pressure— i.e., 6 lb. per 
square inch ; and by changing the volume to 100 
cubic feet, the pressure becomes 2 lb. per square 
inch. 

Here pv=i 10 x 20 = 5 x 40 = 2x 100 = 200. 

In fact, by splitting up 200 into factors, we may 
find any number of corresponding values for j? and 
91 of this amount of gas while its temperature is 
kept constant. These values may be tabulated in 
columns thus ; — 

pv = 200. 


Absolute Pressure, in lb. pei 
Square Inch above Varuuin. 

P* 

Volume, ill Cubic Feet. 

V. 

100 

2 

00 

4 

40 

5 

20 

10 

10 

20 

5 

40 

4 

50 


The law connecting the pressure and volume can 
be represented by a curve found by plotting or 
mapping out the above figures on a sheet 
of squared paper (Fig. 7). 

Vertical distances or heights above some 
fixed horizontal line, OL, will represent 
pressures, and horizontal distances mea- 
sured from the vertical line o p will repre- 
sent the corresponding volumes or lengths 
of cylinder occupied by the given quantity 
of gas. Select any convenient scales for 
pressure and volume so as to have all the 
values within the bounds of the sheet of 
squared paper. Now measure off along 
the horizontal 20 equal divisions to repre- 
sent the volume 20 cubic feet, and lay off 
10 di\i8ion8 on the vertical scale for the 
corresponding pressure (Fig. 7). The per- 
pendicular and horizontal lines through 
these points meet in the point A, which we 
mark by a little cross. • 

I^aying off half the volume, i.6. 10 hori- 
zontal divisions, and double the pressure, 
i.e. 20 vertical divisions, gives the point B, 
which shows the volume and pressure at 
another time. Thus the point* 0 (Fig, ,7) 
shows that when the gas occupies 40 
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onbio it exerts a presrare of 5 lb, per square 
iikoh. When a great number of corresponding 
valaes are plotted in this wa^, we observe that all 
suoh points AtB,o, etc., lie. along a regular curve 
which gradually approaches the lines o p and o L, 
but never actually touches them. This agrees with 
the experimental facts that we can never, by any 
pressure, however great, reduce the volume of a 
gas to zero, whilst by expansion in any ordinary 
cylinder or vessel we can never reduce the pressure 
to zero, when the temperature and mass of stuff are 
kept always the same. 

Such a curve tells us at a glance the relation at 
any point between the values of j/ and v for the 
given mass when the temperature remains constant ; 
and it is called an uothermal curve, from two Greek 
words meaning equal temperature. Moreover, since 
the condition, ji; » = constant, holds true for all 
points along the curve, we know this curve is a rect- 
angular hyperbola referred to the lines o P and o L 
as asymptotes. Thus the areas bounded by the two 
co-ordinates of any point along this curve and the 
asymptotes are all equal, being also expressed by 
the product p v which, by Boyle’s law, is constant. 

Suppose we heat the same quantity of gas at the 
outset until its pressure is 40 lb. per square inch 
when it occupies 10 cubic feet of the cylinder at 
the new temperature. The product qyv is now 
40 X 10, or 400. If we split this number into 
» factors and plot all the corresponding factors as 
before, we get another similar isothermal curve 
which shows the relation between the pressure and 
volume of the same mass of gas at the new con- 
stant temperature. 

We can therefore plot or map out a whole series 
or family of isothermals for the same quantity of 
gas by taking the corresponding pressure and 
volume at different temperatures. The family of 
isothermals mapped out in Fig. 7 represents the 
relations between pressure and volume of the same 
mass of gas at different constant temperatures. The 
same relations may be shown by the columns of 
figures : — 

ISOTHEBMALS. 


pi;=:40 pVsrlOO j j)V=:400 pv = 800 


p 

V 

P ' 

1 

P 

V 

P 

V 

46 

1 

100 

1 

100 

4 

100 

6 

90 

2 

so 

2 

60 

8 

so 

16 

10 

4 

2S 

4 

40 

10 

40 

20 

s 

6 

20 

6 

25 

16 

20 

40 

8 

S 

10 

10 

20 

20 

16 

60 

4 

10 

ft 

20 

16 

2ft 

10 

80 

fi 

20 

2-ft 

40 

10 

40 

8 

100 

1 

40 . 

2 

SO 

8 

ftO 



0*5 

00 

1 

100 

4 

100 

1 



GERMAN XXIII. 

[CottHniiadAomp. 284.] 

IDIOMATIC PHRASES (ecmtiniMd). 

Set,' (Sie|cn. 

Th- obsolete word Ui (sort, kind) still remains 
in combination with the numerals, forming what 
are called the vaHativee. Thus, (finctiel, “of one 
kind,” “the same;” iDreierlci, “of three kinds”: 
as: — ^rcieriet Brinfle )u tir, ecwftBl* tit eiittl, three 

(sorts of) things I bring (to) thee, choose thee 
one ; Gs ifl il^m cinerki (or cinO. oB cr ctet BklBt, 
it is the same to him whether he goes or stays. 

with the preposition is often used 
with the signification “to transcend,” “to surpass,” 
as Sufrletenteit gc^t ilber contentment sur- 

passes wealth. 

Examples. 

9Bic e# tem ffiogel niett finer* As it is not the same 
Ifi' ift, ob er fi<t in teni to the bird whether it 

StA fiqc, ottr in ter frcifit is (finds itself) in the 

fiuft bffin'tct, fo tarf d cage or in the open 

einem au(t nic^t (in4 air, so likewise can it 

fein, cb el in ®c(a^>erci', not be the same to a 

rtcr in Srei^eit ift. nation whether it is in 

slavery or in freedom. 
T'tfl mir fiber Slftcl. This with me excels 
everything. 

item tMuf'ricttigcn gc^t nietti To the upright nothing is 
fiber tie ffia^r^eit. better than the truth. 

aWantteu aOlenfctcn gett nietti With many persons, no- 
fiber fficquem'lictfeit uiib thing goes beyond con- 
9{u^e. venience and repose, 

©ir gingen fiber SWdfau na(t We went by way of 
file'teribnrg. Moscow to Petersburg. 

Dcr Scinb ging bei ©icn fiber The enemy went over 
tie Dunau. the Danube at Vienna, 

dl ill nnreebt. tie 3cit feinci It is wrong to pass one’s 
Sfbeni in ?Ib'gcf(BiefcenBcit life in seclusion from 
rm ten fi'brigen ©enfe^en the rest of mankind, 
jiqubringen. 

Vocabulary. 

iBegfin'fiigen, to ^finfcl^en, n. •Ocilfant, bene- 
favour. sparklet. ficial. 

©onn, n. Bonn. (Eang, 7)i. direc- «ftgner, m. liar, 
©iiierlci', of one tion, course.* ifiadtti^ciC w. dis- 
kin d, the (EetulTig, pa- advantage, 

same. tiently. PluBiel, useless. , 

(Jrjie'^ung, /. ©effl^P, touch. SWen'f(f>engef<^I«%tV 
bringing up, (BeftBAft', n. affair, ti. mankind, 
education. business. $fdf(^en, n, little 

Qrnte,/. duck. (BVmna'fium, n. pipe. 

(irtfa'gen, to re- gymnasium, RinterbrAtcit, n. 

nounce. classical beef. 

Bcbool treasure. 
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Itwgt'tiivj, f. Sn^tt'nif, «. re> 
; /. neighbourhood, lation, oiroum- 

obligation, -environs. stance, situa- 

duty. Un^Wflmmtrt, un- tion. 

Cftid, n. piece. concern ed, SBiitrret, n, veni- 

jCck^, m. pond. careless. son. 

SrAg^it, /. idle- UsivcrfltAt',/. uni- /. wel- 

ness. versity. fare. 

Bu'trin^en, to pass, 
spend. 

Exeboibb 142. 

Translate into English 

1. (Sr tringt feine Beit mit 91i(^tlt^un ju. 2. (Sr trac^tr 
rrn gri^lttn fciner Bugenb auf feen (^pmnafien unb 

tlnittirfitAeen feinel ^aitbel §u. 3. (Die metfle 3«t bringt er 
mil iiuglofen SBefctAftiiiungen |U. 4. JCicIe SWenfcten tringen 
itre Beit mit (Sffen, Xtinfett nnb ®((^(afen )u. 5. (Stnrm 
imii SWenfcten, ter nur ein ^unfc^en l^at, ge^ mc(>« 
itfer ftin ©aterlant unb fiber btc tcffeiben. 6. (S« 

gebt fiber tie 9iube ber ^ctU, unb tat iBemuffetn, feine 
Ckbvibigfeit get^an }u b^ben. 7. (Sr fagtc, feine grbite $reube 
tmb fein grb^ter feien feine ^tinber, unb nic^tb ge^e ibm 
fiber biefelben. 8. Ciin fiRatrofe fagte, e< ge^e i^m nicbtfi 
fiber ein iPfeif<ben. 9. ^Dcm (SJleifbgfiltigen ill jujar 33ie(e« 
cinerfei ; mer aber fagt, tt fei ibm ^(ieS eineriei, ifi ein Sugner. 
10 . SSliiS man berfprocben foU man b<ihen, einerlei. ab 
floe^tbeU obcr fiSortbeit barau^ entfiebt. 11. !X)em ^olbaten 
ntitf im itriege 9l((e< eini fein. 12. (Sin recbter 0l2ann fcbuft 
fk^ gebulbig in aUe fi3erbd(tniffe ; tt i|l ibm ^ne« etnf, mal 
•r tbwt «i<b* 13, @eit bem XoU feiner 

gilibet ifl ibnt 3lUel einf ; er ift g(ei(bgfi(tig gegen feine Urn* 
gebting, ttnb unbeffimmert urn ben ®ang feiner ^efebfifte. 14. 
fin ieber iDlenfeb bat feinen freien SBifien ; bcibaib gebt el mub 
nitfitl an, nne er feine Beit nennenbet. 15. 3(b reijle fiber 
filotterbam unb Sonbon nacb 'fimerifa. 16. !t>er 9rcunb gtng 
foeben fiber tie fltrafie. 17. !^er arme Jtnabe bauerte ibn, 
tefibAib nabm er ibn ju fl<b lieg ibm eine 

srbentliebe (Srjiebung geben. 18. SBen bal filiieb nt<bt bauert, 
«nb mer unbarmbergig gegen baffetbe ifl, ben bauert aurb ein 

Sttenfeb 

Exebcise 143. 

Translate into German : — 

1. Many people pass their time in idleness. 2. 
He spent the greatest part of his life in foreign 
countries. 8. Any man who has a touch of honour 
rmounces no duties which will benefit mankind. 
4 . He says his greatest treasure was God, and the 
whole ^world is as nothing compared to Him. 6. 
This man said it were all the same to him whether 
his undertakings were successful or not. 6. How 
many sorts of wine have you ? 7. I have three 
sorts; you may choose which you like. 8. I go 
every day twice over London Bridge. 9. Many go 
to Germany by way of Ostend. 10. I shall pro- 


bably spend one month in Bonn. 11. My neighh6uir 
has three different kinds of ducks in his poQdg 
they are very beautiful. 12. We have three sdrts 
of roses growing in our garden. 13. When 1 am 
hungry, it is the same to me whether 1 have 
venison or a piece of beef before me. 14. He 
bought ribbons of three sorts of colours. 

fiSerlaffen, ^bbfingen. 

©ertaffen, when used refiexively, signifies “to 
depend upon,” “ to rely upon,” as -3(^ wrlaffe mub 
auf 3br ffiort, I depend upon your word (I leave 
myself upon your word). 

abbfingen, likewise, signifies “to depend upon,” 
“to be dependent upon,” as:— (5l bfinfit wm Um- 
fidnben ab, it depends upon circumstances. Thence 
is derived the adjective abbfingig (dependent), as : — 
dx fflbrt ein abbfingtgel 8eben, he leads a dependent life ; 
T)te 93eretntgten (Staaten crflArten fi(b dn unabbfingtgel 
3>olf, the United States declared themselves (as) an 
independent people. 


Examples. 


3(b fann niebt barein'iiiUigcn. 
®r mil'ligtc unmjfiglicb bar. 
ein'. 

!t>iefe Scufc flcfien all ob 
fie bon @innen mlren. 


(5l miberffibrt' unf in unferm 
Seben mancbcl (SJlucf unb 
mancbel Unglrcf. 


(St miberfabrt' SWantbem mebr 
(5b«. ct bertient'. 

SDer 9?ogeI ifl jum g^cnflcr 
binaul'geffo'gen. 

S)ie Sreunbe entjmei ten fteb. 


^te $f!(.ume ifl ein fiteinobfl. 

®ie berlie'pen fi(b barauf', 
ba5 et fein filetfrretb'en 
batten mfirbe. 

iDlan foU nie eber in eine 
^acbe ein'miUigen, atl bil 
man biefet'be mobl fiberUgt' 
bat. 

3|1 el ni(bt, all ob biefel 
(Bolf mi(b )um (Siotte 
moeb^? (fkbitter.) 


I cannot agree to it. 

He agreed (consented) 
to it unhesitatingly. 

These people act (place 
themselves) as if they 
were out of their • 
senses. 

There happens to us 
in our lives (many a) 
much happiness and 
many a misfor- 
tune. 

There happens to many 
a one more honour 
than he deserves. 

The bird has fiown out 
of the window. 

The friends quarrelled 
(separated them- 
selves). 

(The) plums are a stone 
fruit. 

They relied upon his 
keeping his promise. 

One should never assent 
to a thing before one 
has well considered it 
(the same). 

Is it not as tho^h this 
people woedd make me 
ag^7 
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VocAMinjm* 

de- ®rtt<^t,/. fruit. JfiinalJttiwogcC «. 

]^ndeiit. ©fbfr^en, to W canary-bird. 

6 etiiT 9 'ttng, /, have. Cfncn, to open, 

condition, <Slem ac Umflanfc, m. cir- 
Btipulation, comfortable, cumstance. 

‘DaTeiii'n>i%e«, to easy. lln'a^angig, in- 
consent. ©fra'te, exactly. dependent. 

(Sfntjmft'en, to fall (Sera^t^en, to tom to 

out, disunite, out, succeed . disdain, de- 

quarrel. $inau«', out, out spise. 

/. there SB o^rnt f ineit, 

ability. J&mauA'eiUn, to to mean well, 

/. sequel, hasten out. wish well, 

consequence • 1 &innu«'tt)frfeti, to Bu'tnngtu^, obtru- 
throw out. sivo. 

Exeucise 144. 

Translate into English — 

1 . DicffA 3 a^i ifl fca« Obfl, untie aUe itoM 

gerat^en. 2 ©icfei JBaiim trAgt {ttci 3 al)r fe^r tiele 
frudite. 3. ®tnt attc giuc^te Obfl’ 4 Slein, mc^t nfte. 
foiitcrn nur folc^e, txt an iBAumen ttAc^fen. 5 JDicfcr 
innge aWann terlApt flct ju tie! auf feme SSentantten unfc ju 
meiug aiif feme eigenen 5 l^igfeiten 6 (5r terlApt fcarauf, 
ttJtr i^n tie nAi^jle SDiK^e befiKticn. 7 (Sr tertiep fie^ 
tarauf, ta§ (Slctt ^elfcn iterte. 8 . 2 Ber ficl|j ju tiei auf 
Sliitere terlApt, fann lew^t getAufc^t iverten. 9, 3 c^ l^alte 
»ie( auf meme Jreunte. 10 ( 5 r I^ACt tie! auf ein gemAcfilw^fl 
Sebcii. 11 . Dicfer QWann II^Alt )u tiel ton fic^ unt fciner 
iriugOett, ioe§^a(b cr ten 9{at^ wol^Iinementer Sreunte ter- 
12 . 91 ur unter liefer 93clingung fann i( 1 |i tarem* 
uiftigen 13. 3d; njiflige tarein, in fo fern e< feme iiblcn 
Bfolgen ^at 14 6 r n:tnt]te tarem, ol^ne nut alien ^dtimrrig* 
fetten befannt ui fem 15 i^tcfeA itint tl^ut gerate, al 6 ob e< 
l^tcr )u <&aufe itAre. 16. £)er SlRatrcfe fleftte fid^, alA ob er 
ton hitmen ivArc. 17 (Sr gebertet fidb. all ob tbm tal 
gro^te Unreibt iviterfabrcn itAre. 18. Diefer aWann ffeUt 
all ob er belcitigt mire. 19. (Sr flellt flcb ttie ein Itint ton 
funf Sabren. 20 . 2 )er Slacbbar warf ten 3utrtnglul|>en jur 
S^b^re btnaul. 

Exebcise 145. 

Translate into (German 

1 . Last year the fruit did not turn out well. 
2. This tree yields fruit but seldom. 3. This 
young gentleman relies too much upon his abilities. 
4. No, he does not rely too much upon his abilities, 
but he knows it is not well to be dependent upon 
those of others. 6 . I rely upon you that you will 
visit me next week. 6 . Do exactly as if you were 
at home. 7. The criminal acted as if he were out 
of his senses. 8 . This man acts exactly as a child. 
'9. Where is your canary-bird? It is flown out of 
the wlndoir. 10. How can I assent to a thing which 
is against my inclination? 11. Whoever quarrels 


shall be expelled title house. 13. It d^mi^d«4i||«tj|| 
droomst^oes whether 1 shell go to msf 
13. Every man strives to be independent, li. 
Depend upon it that I shall not help you again. 

9li€btl fbnnen. 

91i(ttl or nutt taffir fbnnen signifles ** not to he in 
fault,” or “ to blame,” as ;~3<t fans tafft*. it is 
not my fault, or I cannot help it (lU^ I cannot er 
can nothing therefore) ; (Sr fann nietti tafftr, tat tr 
arm iff, he cannot help it— that is, he is not to blame 
—that he is so poor So also interrogatively, 
as — Xann tie SBelt etinal tafflr, tat fht dn grotet Mh 
m em feblfcbtel 3leit wrMt^ (fllabener), is the world 
to blame, that^a great soul conceals itself in a 
plain dress 7 that is, 'Die SBclt fann n\^ti taftr. 

Examples. 

3<b iiiittl tafiil^ tat tc^ It is not my fault that I 
mem (Sell vetlo'ren babe. have lost my money. 
T^iefe llbr ge^t I'or (or )u This watch goes too fhst, 
fcbnell), tmb icne gc^t nacb and that (one) goes too 
(or JU langfam). slow. 

•^at man mem Simmer in Has my room been put 
Crtnung gebraebt' ^ in order ? 

3n ter JReibe feincr @c!;meid;* In the ranks of his 
let bat cr fcmeii mabren flatterers he has not 
9rfunt a true friend. 

(Jl gicbt ^Biclc tie glauben, There are many who 
tat tn ten meiflcn SAllcn believe that, in (the) 

tal Q^lAcf oter Ungliicf most cases, the fortune 

einel aWenfebe n tern Bufafl or misfortune of a man 
ab'bAnge. depends on chance, 

fieben @ie irobl, mein ^err, Farewell, Sir, and please 
unt empfeblen ®ie micb remember me kindly 
gutigjl 3 brer 9rau (SJemab'* to your wife. 

Im. 

VOCABULABY. 

9ln'gcben,togivc, (5mt ten, to save, nn'crtentlicb, dis- 
specify. rescue, de- orderly, irregu- 

5ln'flrengung/ ex- liver. lar, confused, 

ertion, effort, Bfurebt, /. fear, Unterlaff'en, to 
labour. dread. leave off, 

ready. Xern, m. kernel. omit, fail, 

calling, ifutfeber, m. Un'wflrtlgfiit, / 
vocation. coachman. unworthiness, 

©erirb»9«n» fo Ortnung,/. order, indignity. 

quiet. regulation. !i8crt(t'beti,tO/Spoil, 

©eflim'men, to fix, jettet, m. plate. corrupt, de- 

determine. Umf<blle'f«n, t o stroy. 

2)afft^^ there- enclose, sur- ©et|icbt*<n (oaf 

fore, for it. round. HttiMt), to r^ 

S)anf,;?f. thanks, Urn'metfirittoup- sign — i.a., A| a 
acknowledg- set privilege or a 

ment. claim on «n|:t 

thing. 
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to go oat- iSOefeii, «. exiit- 

befotOigotoo riage. ence,, being, 

faat flBrtiteit, /. wis- to 

dom. break (in pieoM). 

SXEBOIBB 146. 

Tnuaslate into English 

1. 9k Uwm tafflr 9\t (if ung(fl(f(ut finb 

9. 9v t»Qnte tafdv, ta? ct btete< jcrbract 3. 
3<| tana ttutH taftit ge&eit. all nieineit ^atif. 4. 2ttr 
Bkiantt Utfif lemc ut angeben, ivenn ti vedangt werten 
foittc. A AlmuR 8te mtr fagen, mt \}k( d tfi * 6. 
Bleitt, bttni mcitte U^t tfl gcbhebrn. 7. 

Utt langc? 8. 3a. betnatc ctne 9^ntc 9 SRetne 
It^v fie gc^t bemate cinc. talbe ®tunbe oor 

10 . 2tHe Utr mciitel Srrnntd ge^t fAnf lIKiantm m. 11. 

Scbcit 9\t unt vergefftn ni<tt. mkt ta(b toictet 
|u btfttiten. 12. Srbeti 9it it^obl. tnetn ^crr' 13. (ZBoitn 
moHen tstr ^ufammen ‘l&crm 91 bcfur^eu ^ 14. (N t^ngt 

gan) ton 3^nen ab ttel(^e 3fit ®te ta)u bcfitmmen ttofleii* 

bm }u ietcr ^cit bcieit. mitjuge^en 15. dl t^ngt ton 
ab. tlcfe 8amt(ie )u crrcttcn obet terberbtn. 16. 2)et 
Sla^ibar arbfitet tii fettum (Siarteu tint fu(tt benfdbm tn 
Otbnung }u bnngcn. 17. nBct allcr 'Huflreitgung bungt rr 
biefe nn^t tn Drtnung 18. dc finite mt(t tn bte 
feinir iCantbrabbn i|u brtngcn. 19 df 
tfittcn unottcnhicbi^n 9)kni(tcn an JOrbnung )u goobbncn. 
20. 9la(t tichr SRuf^e ^at cr tie dlrc^nung tn JDrtnung gebrac^t. 

Exeboise 147 
Translate into German — 

1. It is not my fault that you have had the 
misbap. 2. You are not to blame that the servant 
has broken the plate. 3. He could not give me 
anything for it, except his thanks. 4. He could 

not help it; he only spoke the truth. 5. Is the 

coachman to blame that the carriage was upset ? 
0. No, he is not to be blamed, for the horses 
could not be quieted. 7. Can you tell me what 

time it is? 8. No, my watch goes too slow. 9. 

To fix the hour of my departure depends upon 
my parents. 10. Farewell, Madam ; please do not 
forget to remember me to your parents. 11. It 
depends upon you what time you will fix to visit 
your friends ; I shall always be ready to accompany 
you. 12, Fortune and misfortune, life and death, 
poverty and riches— all depend on the will of God. 

liBetfte^eti. d>agen. ETC. 

(to understand oneself), with auf. 
aignifiies **to be a judge of,'’ *‘to be skilled in," 
at it mfhbt fi^ ouf VtU«l, he is skilled in every- 
thing. 

iSi wrfte^t fi(9 it understands itself— 'that is, 
It is understood, is self-evident) answers to our 
phrase “of course,” or “as a matter of course,” 
as El trrfh^ 9(9. or El loerfle^t 1U9 von felbfb, boji 


atiittin Eitcrn gi^trc^ea miiA of course, or as a matter 
of course, I must obey my parents. The word 
notOrlu^ (naturally) is often used in the skpie 
manner, as:— 9latfidu9 mu0 cl fo fctn. of course it 
must be so. 

Eagcn answers to the English “ say ” or “ tell ; ” 
“to tell” or “narrate,” however, is expressed in 
German by rrjA^len. as ® al fagtc er * what did he 
say ? SBal 9at cr 39nch gcfagt ^ what has he told (of 
said) to you? Dec alte SWattofe crjA^Itc cmc tfl^rente 
<acf(9t(9tc. the old sailor told (or related) a moving 
(affecting) story. 

tort is often expressed in English by “gone off,” 
etc , as — 3fl cr fc^on langc fort f has he already been 
ffow long ? 

El fet tenn, tap = “ unless,” “ except,” as — Dcr 
91?cnf(9 fann nic^t toa^r^aft glucfitc^ fctn. cl frt tenn. bap 
cr tugciu^aft fei. man cannot be truly happy unless 
he be virtuous ; 9Ba9t(t(9. loa^rltc^. tc9 fage tir El fei 
tettn. tgp 3emattb ron 91eucm gcborcii tvertr. fann cr bal« 
9bck9 ©ottcl n4t feben. Verily, verily, I say unto thee, 
except a man be bom again, he cannot see the 
kingdom of God. 

Examples. 


SBiffcii @tc tvtc iDcit ®ie tn 
ter ®a(9e ju geben baben? 


Eincn nae tangcu (Staperritt 
baben ®tc gemaebt V 

El wrilebt' flcb ron fdbft. 
bap ctn fauler @(b liter fclne 
9prt'f(brittc macten fann. 

Dicfct Stalic'ncT wjlcbt' 9«b 
anf fDfnfif'. 

«^err tHH. \ft b^utc SWorgen 
fort na(b 91crt»9lmc'rifa 

ffiobin' cilcn ®ic fo ftbneU ? 

3(b grbe tem Babn'arjte. 

Dtc ®a(be fet nun. unc fh 
n^odc, ub toerte ibm nubt 
vcrjci'bcn, d fet tenn, top 
cr mub urn Eut|(but'tigung 
bttte. 


Do you know how far 
you have to go in the 
matter ? (how far you 
are at liberty to go). 

How long a (pleasure) 
ride have you taken ? 

It IS self-evident that a 
lazy scholar can make 
no progress 

This Italian is a judge 
of musio. 

Mr. M. left (is off) this 
morning for North 
America. 

Whither are yon hasten- 
ing so rapidly ? 

I am going to the dentist. 

Well, be it (the thing) 
as it may, 1 shall not 
forgive him unless he 
ask my pardon. 


VOOABULABT. 


Pintoalt. 977 .attor- 
ney, defender. 
©abwi«» to open 
(as a path), 
facilitate. 
Entc. n end. 
Eort'gebcn, to go 
away. 


^in'fommett, t o @(bcr§. m, jest, 
come, get sport, 

to. ©taren. to trouble, 

©arf. m. park. disturb, 
©flanjc,/. plant, Dflrfiftb, Turkish. 

vegetable. ©crf<b»en^bcrtf<b, 

©(bfttt. m, shine, prodigal, lavish, 

light. profuse. 
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Translate into English 

i. Skr Ticb ifl fhne0 iBcrbrei^eitl fibcrfi^ tiHnrbcn, unb 
el verfhpt ftk^ son fefbft taf ee befhaft toccben wirto. 2. it>n 
iSntet tft f«it ^ute flUorgen fort unb no<^ nn^t deleter 

3. iBu(^ tfl fort* unt trinec tufinr ®(^u(er 
ivtll totfftn, wo H l^tn^etommen tfl 4. 9Kcme 91effcn flnb 
fortjeaon<)eu, o^ite ju fagen, n>o^tn fie gtngen. 5. Unfer Cb^ 
tfi aUe. 6. 'Hu.'t) noc^ fc vtelel (Sielt loirt ode* toenn man 
serf^toentcvif^ tfi. 7. !l)er tiirttfbe Jtatfer ^oUman II. 
fagte furj vor feinem ^ote: fllietnc JtrAfte flitb )u (Inbc* 
tiiel^t ober metn iStut^." 8 SDte tvett ge^n ®te fpajieren ^ 

9. ^ ge^, bil mflbe merle* gemb^nlu^ btl an ten ^atf. 

10. SUiein Breunt met§ ret^t gut mte mett er tu ttcfer ®a(be 

ju ge^en ^at 11 SJUtt mug felbfi tm Sc^erje mtifcn* mte 
meit man ju ge^en ^at, tern autb tm ®(bci^)e faim man 
beleittgen. 12 SBo ge^en ^te ^tn ^ 13. 3(b gebe gu 
meinem \?(nmalt. 14. SSte mctt b^iben ®te )u ge^en^ 15. 
tBtd an tal C^nte ter ®iatt. 16 SBie (ange b^iben ®te gu 
ge^en ^ 17 Uber etne ®tunte. 18 (Stnen tvie metten 

^Vajicigaiig baben ®te gemacb^^ 10 3cb Inn btl tn ter 
92Abc tel Sluffel gemefen. 20 dtiten nne (angen ^Mjtergang 
baben <2ie gemac^t ^ 21. 2tb btn itber cute b^tbe @tunte 
fpa)tercn gegangen. 22 SBte (ange fint @te aul tern ^aufe 
gemcicn^ 23 3(b mar treioierte( <Stunten aul teinfeiben. 
24 dBareit ®ie mett von temfelben entfemt’ 26. 3(b btn 
betuabe etne batbe ®tunte mett von temfelben entfemt gemefeit 
26. 3<b Ioffe cucb utetergufeben* fet el nun tn ttefer* oter fet 
el in jener ifflclt. 

Exeucise 149. 

Translate into German — 

1 Tell me if that is your own horse? 2 That 
farmer told me many things about agriculture. 3. 
I shall not go out to-day unless necessity compefls 
me 4. You will not enter the kingdom of heaven 
unless you acknowledge the blessings of God 6. 
My brother went off yesterday, and we have heard 
nothing of him. 6. It is self-evident that without 
nourishment mah, animals, and plants cannot exist. 
7. My knife is gone, and none of the children know 
where it is 8. Our money is all gone. 9. I know 
very well how far I have to go in this matter. 10. 
Where do you go to ? 11. 1 am going to my brother. 
12. How far have you to go 7 13. Just to the park. 
14. What distance have you to go 7 16. About three 
qt^ers of a mile. 16. He believed the time bad 
now arrived to open his own path through life. 


KEY TO TRANSLATION FROM GERMAN (p 191). 

In tbs calm bay of Psilon we heard for the first time tliat 
wlilch till now we thought impoaaible : singing fish. At our 
aide, aroHTid us, deep out of the earth, tliere Hounded every- 
wheie a wonderful, half-oomplaining, drifting voice, Just like 
• raektoooa sound of an organ or belts, which, os our 
pilot assured ua, came from a kind of ftah. It is said to ba a 


V *11 

amall, vary ahy flah, whieh uttera thla aoiwd, ini4 H I# mjt 
seldom oaught Onoe, aome titna ainoa, one of the filieniieii 
of tbeae porta by chance caught attoli a Hah oa wa hava 
deaeribed in hla net, and while still in the net ha uttorod the 
sound. Perhaps in superstitious fear he let him fee# again kt 
a moment, for the people here naturally tall the lUioat 
wonderftil atories of the ilah— or latlier of the volcea—whliill 
they take to be the souls of drowned men. 


KEY TO EXERCISES, 

Ex. 182.— 1. It was an agreeable hour, was it not, my feiendf 
2. Yes, that it was, and I shall not very boon Ibfget it 3. Tho 
neighbour was also at the feast, was he not? 4. Yea, he waa 
there, and very merry. 5. It is surely very lata, is it not? 

6. No, it is still early. 7 It is not all true what people say. 
Is it* 8. No, one cannot believe them in everything. 9. 1 
have already waited an hour Jbr him, and yet he does not make 
his appearance. 10 We are waiting for the waiter who Is 
waiting upon us 11 I will wait upon you this afternoon, If 
you please 12. May I help you to a cup nf tea or coffee? lA 
1 thank you for (your offer of) tee ; but, if you please, I will 
take a cup of coffee. 14 The princes who were present at the 
coronation of the German emt^erors at Aix-la-Chapelle waited 
at table. 16. In vain have I called his attention to it , he only 
follows his own CBt»ice 16. The teaohejr reminded tlie scbolari 
liuw admirably and excellently God has regulated everytliing 
in the world 

Ex 133 — 1 3bt Ereunt, feic vergcflmt fabfn, 

tfl Iran!, nt(bt mabri 2. (St war tin angcitcbmcv tUbent, 
nu^t tvabv, mein Sreunb? 3. 3a, tal tvat el, utib nie mertt 
i<p tat ^ergniigen vergeffen, meli^el mir 4. filtdt 

mabr, 3bv (Bruter mar auc^ ta f 6. Hi tfl nodb 
itKbt mabr ? 6 9letn, tt tfl febr fpAi, uitb ivit mftffin geben. 

7. 3tb ^be febon etne ®tunte auf melnen 9rciittb gematiit, 
abet er tfl nixb nubt gefommen 8. 3(b tvarte auf uofevu 
Tieiter. 9 99arten ^te m<bt auf Iba, ub ^°be foeben aul« 
gef(bi(ft. 10. 9111 i(b in Sonton aiifam, gtng ub gleub 
metnem Sreunte an mclcbem ub dmpfcblunglbriefe batte, unb 
matbte tbm metne 91ufivartiing. 11. Tarf icb 3bnen mit 
etner Xaffe (Sbpcufate auftvarien ? 12. 3(b ^nnfe 3bnen. 

Ex. 184.— 1. It grieves me to see so many people uUhappy« 
2. The wound pains him more and more eVory day. 8. No- 
thing grieves one more than to be mistaken by people whose 
love and esteem one wishes to obtain. 4. I am sorry that I 
have offended him 5. Parting and avoiding give pain, saya 
an old German national song 6. My head aches. 7 It gHeves 
me to the heart not to be able to assist him. 8. What is the 
matter, my feiend? why so sad? 9. Nothing Ails me, except 
that I am a little out of humour. 10. Are you ill ? 11. Yes^ I 
am a little indisposed. 12. What ails you? 18. 1 have a head- 
ache. 14. You are rich and respected, and yet you are dejecfted ; 
what ails you ? 15. 1 am much In waht of '‘contentment and 
tranquillity nf mind.*’ 16. A(1 my friends who had promised to 
come were there, one alone excepted. 17. All men are subject 
to commit errors (2i/., all men fell). 18. My brother miseed 
the way again ; instead of coming into my house, he wetttiuto 
that of my neighbour 19. He repented of his words, and 
promised that he would never say so again. 20. Wlten thli 
happened, I Wat not at home. 

Sx. 135. — 1. Cfi f(bmer)t eiiteit (Batcr, imi be? GottleHf* 
feU fnitel ^ebnH )u b^rciL 2. SlttbH ^ 

ttnf<btdl4g ongeftagt $u fetn. 8. 01 rnkb# U$ ttMui 
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fa fReitf^^cn ^unten tic Htr<t ten ff|t(n ^tnrm 
umgcfommcn 4. t^nt mic fci», taf tiic mi^ ni^t 
^aiifr gefunten ^aten. 5. SDie 98ttnte, tvcl^e ter ^oitat 
in tcm 0trcitc cr^i^t, fc^mevjt i^n. 6. 9Bat fc^tt 3^nen, 
mein Sreuitt¥ 7. O! nic^ri Befonterel. 8. ®ic le^en fe^r 
frant aul, wal fe^It 3^nen t 9. tin nu^t ^ate 

mil n)c^ gft^an. 10. (St ifi aug tern 8enfier gcfatten. 11. 
dl fc^tt tieftm Jlnaten an l^rrfiant. 12. ®ic fint von mir 
bcicitigt toortcn; d t^ut mir leit, tenn ic^ ac^te €ie fc^r. 
18. dg tarf 3^ncn nu^t an fe^(cn urn tern ^treite 
mit 3^cm 8einle cntgcgen )U ge^en. 14. dg fc^U mir an 
ten drfolg ticfer ^ac^e abjumarten. 

B5x. 186. ““1. Since I arrived here, many things have occurred 
already. 2. Since he committed this deed, all peace aeenia to 
have forsaken him. 8. From the time lie left 1 have not had a 
thoroughly happy hour. 4. Since this time one has heard no- 
thing of him. 0. I left iny parental home at ten years of age. 
6. 1 have not felt myself quite well since yesterday. 7. Since 
tlie death of his parents he has been roving in foreign lauds, 
destitute of home. 8. Since he has become conscious of him- 
self, he is quite a different i)erson, 9. He dressed himself with 
all haste. 10. In his hurry he forgot to put on his boots, and 
rau off in his slipiwrs. 11. His clothes were wet through, 
consequently he was obliged to change his dress. 12. This 
morning be did not put on his hat, but his cap. 18. The 
servant did not as usual help his master to put on his cloak, 
but the latter put it on himself. 14. Do not forget to put on 
your cloak ; it is very cold and stormy. 16. Please put on my 
cloak and liat, as I ha^e already got my thick fur gloves on. 
16. He climbed up the highest tree, that ho might be able to 
see the king. 17. He was in great haste, that he might not 
miss the starting of the stage-coach. 18. He told me this, 
that it might be an example to me. 10. The scholar excused 
himself by saying that he had no time to learn his exercise. 
20. In great states hundreds must starve, in order that one 
may gormandise and revel ; tens of thousands are oppressed 
and hunted to death, that one crowned fool' or philosopher 
may gratify his whims. 

Bx. 187. — 1. SfBoClen mir grfflnigfl eine Jaffc itaffee 
«ber geben? 2. ^it geflcm l^abe icfi mid^ ni4)t ganj 

mob! 3. ®eittem tr fein eUcrii<f)fg $aug verlaffen 

^t, itir nit^tg von i^m gebbrt. 4. ®eit meinem 

jttbiften 3abre i(b S^atrrlanb nit^t befutbt. 5. 
Cfittem <r tie 9ia(bri(bt erbielt, b^ ft ftin* 9®ube gebabt. 
6. S)amit mein 8reunt niebt vergebeng femme, werte kb 
jn 4^attfc bleibtn. 7. 3(b meiiien 8rcunt nkbt gefeben. 
feittem ct von lt)eutf(b(anb angelangt iff. 8. Slnffatt feine 
^tiefel angupeben, ging rr in ten $antoffeln ang. 9. ®agcn 
^ie gefAUigfl 3brem Bteunte. cr fonne ung gu j[etet deit 
btfu(bnt. 10. flBarum benu^t er feine 3ugent nkbt. urn tie 
Jtciititilfe gti ^ttverben, tie er gebrauebt. 11. SOJie b<tbcn ®ie 
(kb befimten, feittem i(b ®ie julebt fab ? 12. S^rentige tcine 
flttfgabe, tvenn tu fie nixb ni(bt beentigt bafi. tonn mirfi tu von 
tcinem f^cbver ni(bt beftroft merten. 

Xx. 188.~1. I am glad to meet with you here ; I have im- 
portant matters to communicate to yon. 2. I am glad to oee 
you so well. 8. I should be glad to see you again soon, 4. 
He 18 angry at the behavionr of his nephew, 6. He is angry 
on ae'«onnt of his son’O staying out 6. She Is angry wilh 
herself. 7. the ftriend was vexed with me, but I have pacitted 


him again. 8. The mother is angry with her stubborn child. 
0. I am angry with him, because he has offended me. 10. Do 
yon know Mr. N„? 11. Yes, I became acquainted with blm 
last week at your aunt’s house. 12. 1 become better acquainted 
with him every day. 18. One becomes acquainted with any- 
body sooner than with oneself. 14. Where did yon te- 
Cfime acquainted with this gentleman? 15. We have known 
each other from our youth, and become better acquainted every 
day. 16. Do you know Miss D. ? 17. No, but I hope yet to 
become acquainted with her. 18. This man will soon become 
known through his excellent works. 19. Mr. N. introduced 
me to this family. 20. He was introduced to the comjiany by 
his brother. 

Ex. 139. — 1. (5g milrte mir febr angfurb*” f«n, ircnn 
®ie micb gufricten IteBcn. 2. (Srg mar febr brfrirtigctib fiir 
mub. meinm i&rutcr mob^ 3. (Sg iff mir frbr 

Ikb gu b»jwn, bab 3br Unternebmen gelungcn iff. 4. (Jr 
iff bfife liber tag ©etragen feineg ©ruberg. 6. 9Wcin JBruter 
ffettte mi(b -&erm (5). vor. 6. 3ff 3bre 
meinem ©ruter befannt gemorben ? 7. 3a, fie lernte ibn in 
bem lebten (Soncerte fennen. 8. SDiffen @ie, marum 3bt 
Sruter fo bbfe iff ? 9. (5r iff bofe auf mieb, meit icb uber 
Upi (oebte. 10. JDer ®(banfpieler ffettie -&einricb IV. febr 
gut vor. 11. 3ene Wegicrung b^t (S’efebc eingefflbrt. 

12. JDiefc aJlobe iff von ben Srangofen cinoefQbrt rnorten. 

13. 2)ie S®ein.(5infubt boh Branfreicb iff febr gro^. 

Ex. 140.— 1. My little brother has a cold ; he caught a 
violent imld on the ice. 2. He who is overheated and cools 
himself too quickly may soon catch cold. 8. We ought not to 
trouble ourselves about things which do not concern us. 4. 
As far as this affair concerns me, 1 have taken the necessary 
steps. 6. This does not concern yon. 6. At this intelligence 
he stood as if struck with the palsy. 7. Tl>e palsy has struck 
the old man. 8. The man has been struck with the palsy. 9. 
She sank down ns if struck with the palsy. 10. Tliese goods 
sell well. 11. When does the next steamer leave? 12. I do 
not see that this man stints liimself in anything. 13. Has the 
session passed off quietly? 14. No, it has not passed off 
quietly ; the debate w'as very stormy. 16., This bwk had a 
great sale. 10. The young menjhant told me that the sale had 
considerably increased. 17. Just as the fancy takes me, I 
shall start from here. 18. According as he is dis|> 08 ed, he can 
be the most pleasant, but also the most quan'elsome man. 10. 
According as he begins It will be hi.s success. 20. As far as 1 
can be useful to you, I will do it with all my heart. 

Ex. 141. — 1. aJleine Stbmeffer baf ®(bnubfftt ; fie 
bat fub an einem naffem fHbenbc crfdltet. 2. 3ene ®acbe 
grbt mub ni^tg an, unb bebbalb merbe icb tarum 

befflmmern. 8. 3ff btr 3ug febon abgegangen. 4. 9lcin, 
er iff noeb niebt abgegangen. 5. 3ff ter dug natb Crfcrb 
abgegangen ? 6. (Jo finb febon gmei Bfige nacb Crfcrb biefcii 
SRorgen abgegangen. 7. 3ff bie ^ebatte rubig abgegangen ? 
8. 97ein, eg war eine febr ffOrmifebe. 9. Cfnglifib* 
gebt in jebem Sanbe gut ab. 10. IDiefe ®rammatif gebt gut 
ab. 11. 92acb euren Xenntiiiffen werbet ibr belobnt werbeit. 
12. ©eitbern er vcrni ©cblage gerftbft werben iff, iff et nkbt 
im ®tanbe gewefen fein ®ef(bdff ju verfebeit. 13. (h wurte 
vcm ®cb(age gerAbrt wdbrenb unfereg gSeftubeg in 3b^ 
-^aufe. 14. 3n fo fern cl mttb angebt, wetbe iebiebe SSorfiebt 
gebrautben. 16. Xrob ibter 9lrmutb laffen fkb Hefe Settte 



HYDRAULICS. 


m 


kU^ a|»8e^R. 16. iDett 9Nitf(^en i6 nk^tl heifer, aii elnt 
gutt (iqic^uitg. 17. 34 ^ ^ 

»irt. 

HYDRAULICS.— III. 

[Continued Jhmp. 262.] 

WATEB SEBKB ITS OWN LBVBL—STOBE OF BNBBGT 
DUE TO HEAD OF WATEB— PBBSSUBB AT DII- 
FBBBNT DEPTHS IN STILL WATEB— SPECIFIC 
GBAVITY OP LIQUIDS IN BQUILIBBIUII— CAPIL- 
LABITT AND SUBFAOE-TENBION. 

The atmospheric pressure acts uniformly on the 
free surface of still water, and always at right 
angles to that surface. When water is contained 
in vessels of different shapes and heights, all in 
free communication with one another, and with 
the same reservoir in an elevated position, by a 
common maiin pipe, we find the water seeks its 
own level, and stands at the same height in all the 
vessels when there is no flow or motion in the 
water as a whole. The water-supply to towns from 
a reservoir depends on this tendency of water to 
rise in the system of pipes in the houses to the 
same level as the free surface in the reservoir If 
a pipe, ending in an open nozzle far below this 
free sv/rfaoe level, be put into communication with 
a water-main of the town supply, the water will 
spout out of the nozzle and rise up to a consider- 
able height, though it will never quite reach tlie 
level of the water in the reservoir. This is no longer 
true when water is in motion. 

In case of the motion of liquids, experiment 
shows that the tendency invariably is for water 
and every other liquid to flow from places of high 
to places of lower surface level. The capability of 
water to do work owing to its position or height 
above some given datum line is called its potential 
energy. Thus w pounds of water at a height h feet 
above some datum level is said to possess a store 
of potential energy equal to wh foot-pounds, since 
it would do wh foot-pounds of work in falling. 
The mechanical energy stored up in water con- 
tained in a dam or reservoir is simply the weight 
of the water multiplied by the height through which 
it can fall doing work. 

•As the water falls freely, under the action of 
gravity, down a waterfall, its store of potential 
energy is gradually changed into energy of motion, 
01 ^ kinetic energy. A body of mass, m, when moving 
with a velocity of v feet per second, has a store of 
kinetic energy, due merely to its motion, equal in 
amount to half the product of the mass into the 
square ofets velocity— that is, 

Kinetio eneJgjr ae —m (t-lb. 


Now, the mass or quantity of stuff in a body ii 
measured by its weight in pounds divided by y, the 
intensity of gravity at the place. In fact, the 
weight of a body is due to the downward puH or 
attraction of the earth on the mass of the body. 
One of the effects of a force when applied to a given 
mass is to accelerate its motion, and 

force = mass x acceleration. 

The acceleration of bodies falling freely by the 
attraction of the earth is called y, the intensity of 
gravity at the place. At London, g is 32T8 ; and 
for Great Britain g is about 32*2 ; so that the 
weight of a body will vary with g according to its 
position on the earth’s surface, and 

Weight = mass x gravity. 

In other words, 

, u j weight of body In lb. 

Maas of a body = — 5 — 

Hence it follows that if we substitute this value for 
the mass m in the above expression for kinetic 
energy, we have 

Kinetic energy ~ ^ (velocity)* 


Ih the case of the waterfall, w; lb. of water, 
moving at v feet per second at the bottom of the 
fall, has its potential energy converted into kinetic 
energy, and before its motion is stopped, it is capable 

of doing ft. -lb. of work. On the other hand, 

if the water had been allowed to overcome resist- 
ance, and thus do work as it fell, then its potential 
energy would have been gradually converted into 
work, and there would not have been the same 
stole of kinetic energy remaining in it at the 
bottom. This is on the assumption that there is 
no loss by friction, and that the pressure of the 
water remains always the same throughout the fall. 
The total store of energy remains the same; and 
during the fall the store of potential energy 
becomes gradually converted into kinetic 
energy. 

Example 1.— The level of water falls 6 Inches 
in a circular reservoir, 60 feet in diameter ; what 
total amount of work can be done by this mass 
of water falling freely to a datum level 60 feet 
below the free surface of the water remaining in 
the reservoir ? 

In the first place, we must find the volume and 
weight of the water that must have fallen to re4a^ 
the surface-level in the reservoir 6 inches. The 

area of the water surface is that is, 

*7864 x 50* = 1908*5 square feet 
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The voluirte of the mass of water, C inches, or '6 
foot deep and 1963*6 square feet in area, is 
196S*t X *5 s 981*76 cubic feet 


The weight of this water at 62*4 lb. per cubic 
foot is 

98176 X 62*4 2: 61261*2 lb. 

Now, the top layer of this water fell 60 feet 6 inOhes, 
and the lowermost layer only fell 60 feet, so that 
the average height of fall is 60 feet 8 inches, or 
60*25 feet ; and therefore the work that the water 
was capable of doing equals 

61261*2 X 60*26 ft. -lb. 
ss 8,690,987 ft-lb. Jwwer, 

Exahflb 2. — Suppose the water in this example 
flowed away at such a rate as to reduce the free 
surface level the 6 inches in 1 hour, what would be 
the horse-power of the water falling 7 

The rate of doing work is called the power^ and 
one horse-power is the rate of doing 83,000 foot- 
pounds of work per minute. 

Since the whole work is done in 1 hour, the 
average rate of working per minute is 

s= 61616*46 ft-lb. per minute. 


But the rate of doing 88,000 ft.-lb. per minute is 
called 1 horse-power, so that the water in falling 
at the above rate is capable of developing 
61616 46 _ . 

Ammr. 


1*804 horse-power. 


Had the water fallen in one-tenth the time— that 
la, in 6 instead of 60 minutes — then the power of 
the fall would have been equal to ten times the 
above amount, or 18*64 horse-power. We see, then, 
it is a matter of great practical importance to de- 
termine the flow of water. However, before doing 
so, we must consider the 
variation in the pressure 
at different depths in 
still water. 

Imagine a portion, 
A BOD, of a liquid of 
uniform density to be- 
come solidified, or jelly- 
like, whilst remaining 
in every other respect 
the same as the rest of 
, the liquid in the vessel 

(Fig. 9)— that is, without altering in density or 
otherwise affecting the rest of the mass. 

The liquid is at rest, and the pressure at any 
point in it is the same in all directions. Suppose 
the column a B o d to be a vertical cylinder of 
exactly the same stq^ as the other portions of the 
liquid. 

The pressure on its sides is normal to a D and 



B 0, and therefore entirely hhrizoiltal, being at.tbe 
same time exactly equal in intensity and oppofith 
in direction at any level, as shown by the arrows, 
so that all the horizontal pressures equilibrate one 
another. The only other forces acting on the 
cylinder are vertical in direction. These are the 
weight of the cylinder, A B c D, which acts down- 
wards ; the total pressure on the upper end, A B, 
equal to the weight of the column A B E F above it, 
which also acts downwards ; and on the lower end 
DC the total pressure acts upwards. Since the 
cylinder A B c D remains at rest under the action 
of these forces, it follows that the total pressure on 
the lower end, d c, must exceed that on the upper 
end, A B, by an amount equal to the weight of the 
liquid cylinder, A B c D, itself. 

That is, the total resultant upward pressure on 
the cylinder— namely, the difference between the 
pressures on the two ends — is equal to the weight 
of the column of liquid, A B 0 D. 

In other words, the resultant force on the column 
A B c D immersed in a liquid, and in equilibrium, is 
a total upward pressure equal to the weight of the 
liquid displaced. 

We must dwell on and consider carefully the 
conclusions to be deduced from these two important 
statements. 

1. Let a represent the sectional area of the 
cylinder, namely, the horizontal area of A b or D c, 
exposed to the pressure of the liquid. Suppose the 
intensities of pressure on the upper and lower ends 
of the cylinder to bejt? and respectively, at the 
depths h and h' below the free surface level. 

We have, then, 

dh = volume of liquid column abjef, 
ah' — ,, ,, ,, E D c F, 

and 9{Ti'-h)= „ „ „ ABCD, 

Multiply each of these by w, and we find the weight 
of the corresponding column of liquid thus *. — 
wha = weight of liquid column ABEF of 
height, standing on the horizontal base, A B, of 
area, a ; and wQi' — h)a = weight of the liquid 
cylinder, A B c d. Now, pa =r the total downward 
pressure on the upper end, A B ; and p'a = total 
upward pressure on the lower end, D c ; so that the 
difference — p)a must be the total resultant 
upward pressure on the cylinder abcd; This 
pressure is exactly counter^anced by the weight 
of the column A B c D, since it remains at rest, and 
(3/ — 3>)o ss w{h' — li)a, 
or 3 / - j) = - li), 

that is, the pressure increases in amount y as 
the depth increases from h to Therefore, in ike 
tame hqyAd the presture increasee MrecUy OA the 
depth below the free mrface level. 

This may also be clearly seen by cpnaidTering ' 
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seporatelj the oonditions of equilibrium of the 
layers of liquid at the ends, A B and c p, of the 
izna^nary odumm 

If be the intenidty of pressure at depth then 
pa is the total downward pressure on the horizontal 
a3rea a at this depth. This must be equal to the 
weight of the column of liquid, A B B F, standing on 
the horizontal area, a, as base, and of height, h. 
The weight of this liquid column is wha, neglecting 
the pressure on the free surface BF, due to the 
weight of the column of air standing on it ; hence 
the total downward force on the horizontal area 
a is 

pa = 

or V — 

For all points on a thin horizontal layer of liquid 
the pressure will be the same, so long as w and k 
are not changed. 

In the same way, at D o the intensity of pressure 
on unit area immersed at a depth hf is 

ji' = wV, 

always on the assumption that the liquid is prac- 
tically incompressible, so that mj, the weight of 
unit volume, is the same everywhere throughout 
its mass. 

We thus see that, in the M/nie liquid^ the prensure 
va/ries directly as the depth. 

Further, what is the total resultant pressure on 
a thin plate, or on any surface, immersed in a 
liquid ? 

When the area, a, is horizontal at a depth, h, 
below the free surface level, in a liquid of weight 
w per unit volume, then 

Total pressure = wha. 

In general, it can be shown that the whole pres- 
sure on any surface immersed in a liqiid equals 
the weight of a column of the liquid standing on 
that area for base, and whose height is the depth 
of the centre of gravity of that area below the free 
surface level of the liquid. 

In the case of a surface immersed in water, we 
take a foot as our unit of length, and the total pres- 
sure on the surface immersed is 
u'halb , 

where w is the weight in lb. of a cubic foot of water. 

• a is the area of the surface in square feet. 
h is the depth in feet of the centre of gravity 
of the surface below still-water level. 

^or ordinary calculations in hydraulics it becomes 
then more convenient to take/ as the water ywe#- 
9we iu IK per squtvre foot instead of p the fluid 
pressure in lb. per squa/re inoh^ and we shall have 

• /=144p, 

there being 14A square inches in a square foot. 


m 


We masp now deduce a slmide expreasioaler the 
pressure intensity at a depth h feet in water II we 
suppose this incompressible, and take its weight 
as 62*4 lb. per cubic foot. 

The pressure / on an area of I square foot at a 
depth of h feet below still-water level equals thl^ 
weight of a column of water of h oubio feet; 
that is, 


But, 
so that 
or 

hence 

In the form 


/=se2*4Alb. 


/=^i44r, 
62'ih =:144p, 


^ 144 

-62 4 


h = 2*8p. 



this expression means that the pressureji^atadepth 
h feet in still water is lb. per square inch ; and 
for every h feet difference of level in water the 
change in pressure is ^ lb. per square inch. 

Example 8 —Find the pressure-intensity at 33*81 
feet below still-water level. 

Answer : The pressure-intensity 



^ 23 

is in this case 

83 81 

p = - 

28 

or 

p = 14 7 lb. per square Inch 


= one atmosphere. 


In descending a depth of about 34 feet in 
still water the pressure increases one atmo- 
sphere. 

Example 4. -What is the pressure-intensity at 
a point 2 miles deep in a fresh-water lake 7 
Here 

2 miles = 2 X 6280 feet, 
and 


pressure p = - 


2 X { 


28 


= 4691 8 lb. per square inch, 


or 


Pressure = 812*8 atmospheres. Answer, 


When liquids differing in weight per unit volumw 
are poured into a U-tube, the liquids will be found 
to stand at different heights in the two limbs of the 
tube in order to produce the same pressure-intensity 
at the surface of junction. 

Suppose we take two liquids such as gasoline or 
light oil and water, which do not mix, and pour 
them into the two limbs of the bent tpbe, Fig. 10. 
After a short time the liquids will come to rest la 
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ib» tobeSf and the anrfaoe of junction at a becomee 
oleaidy ^defined ; whilst the oil stands in the left 
limb in a height A, reckoned from the place where 
the surfaces join, and the water in the other limb 
onlj stands to a height h above the same level. 
CSemrly the pressure-intensity in the two liquids is 
the aame at their surface of junction when the 
liquids are in equilibrium. Hence the column of 
water of height h' is of the same weight as the 
column of oil of height h which it supports. 

The weight of the column of water above AB is 
w'h'a ; where w' is the weight of unit volume of 
the water. 

The weight of the column of oil above A b is wha ; 
where w is the weight of unit volume of 
the oil. 

When the liquids are in equilibrium, these two 
columns balance each other : 

wha = w'h'a 

or 

wh = w'h' 

hence 

h 

w 

In other words, the heights of the columns are 
inversely proportional to the weights of the liquids 
per unit volume, or as their specific gravities. 



I'hus it will be found by experiment that with 
light petroleum spirit and water 

weight of oi l _ 7*50 inchefi 
weight of water " aoinchee’ 

In fact, we find that the specific gravity of the 
petroleum spirit is *760 as compared with the 
standard substance, water. 

A gallon of water weighs 10 lb., anjl^ therefore a 
gallon of this oil will only weigh 8 lb. 


In the same way when we compare water and 
mercury, we find that a column of mercury one 
inch in height supports a column of water 13'li96 
inches in height, reckoned above the place where 
the surfaces join, hence we have 

weight of mercury _ 18‘6ft6 
welglit of water 1 ^ 

Mercury is 13*596 times heavier than water, bulk 
for bulk. 

Obviously the pressure-intensity, being equal to 
is irrespective of the width of the tubes used, 
so long as these tubes are not less than a quarter 
of an inch in diameter of bore, because then the 
surface action comes into play, and seriously af- 
fects the accuracy of the results. 

Thus liquids such as oil and water, which wet 
glass are drawn up above their proper height in 
very narrow tubes; whilst liquids like mercury, 
that do not wet glass, are drawn down or depreued 
below the level at which they would stand in wider 
tubes. 

The top of the water -column is seen to be cm- 
cavcy standing higher around the glass tube which 
it touches than in the centre of the column ; 
whereas the mercury column stands highest in the 
centre of the tube, is concex in shape at the top, 
and does not wet the glass. The convex or con- 
cave surface of the liquid in a narrow tube is 
usually denoted by the name meniscus, from the 
Greek word (^fxrfviaKos) meaning crescent. 

Very narrow tubes are said to be capillary {ca- 
pillus, a hair). 

In capillary tubes, then, the meniscus is ooncax’ie 
and elevated for water, whilst it is cmvex and de- 
pressed for mercury. The amount of this capillary 
elevation or depression, that is, the mem height to 
which the liquid column is raised or depressed, is 
found hy experiment to he inversely proportional to 
the diameter of the tube, according to the law of 
diameters. 

In fact, experiment shows that when two fluids, 
such as water and mercury, are in contact with 
each other and do not mix, the thin film separating 
them is in a state of tension like an elastic skin 
stretched in all directions. To this surface-action 
or force, called swrface-tenslm, is due the spherical 
form of the rain-drop and of the soap-bubble in 
contact with the air. Mercury or quick-silver has 
doubtless received the latter name from its ten- 
dency to form into exceedingly small spherical 
drops like little elastic balls when spilt or scattered 
on a level surface, owing to the surface-tension 
between the liquid mercury and air. The mercury 
sticks together by t|ie force of cohesion^even when 
a spherical drop is flattened between two glass 
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tad laooms iti gfi^erioal tom Hka an 
0 bap when the pkit^ aM ramoved. 
ordinary soap-bnblde i« formed by dipping a 
olay tobacco-pipe in some soapsuds made of soap 
and glycerine, and blowing into the mouth-piece 
end of the pipe. The elastic film of soapsuds pro- 
duced presses on the air inside, and the contractile 
force or surface-tension may be measured by the 
work done in producing a film of given area against 
this pull per unit area. 


CHEMISTRY.— IX. 

[Continued from p. 200.] 

PHOSPHORUS— ITS OXIDES— PHOSPHORIC ACID- 
BORON — BORACIC ACID — BORAX- SILICON- 
SILICA— ATOMICITY OR VALENCY. 

Phosphorus (P), atomic weight 31 — This element 
does not occur in nature in the free state, but it is 
found as phosphates of calcium, iron, aluminium, 
etc. As calcium phosphate, Ca 3 (P 04 ) 2 , it forms the 
stiffening matenal of bones, and when they are 
burnt IS left behind as a white ash (bone ash). 
Phosphorus also occurs in the brain in various 
complicated compounds, and in small quantities in 
the yolks of eggs. 

Phosphorus is usually prepared from bone ash, 
which consists largely of calcium phosphate. The 
bone ash is first mixed with sulphuric acid. Cal- 
cium sulphate and a solution of phosphoric acid 
(containing some calcium salt) are formed; this 
solution is mixed with charcoal powder ; the mix- 
ture is dried, and then distilled in clay retorts ; 
cai'bon monoxide escapes, and the phosphorus va- 
pour which distils over is condensed under water. 

Phosphorus, when purified, is a pale wax-like 
solid, which is insoluble in water, but easily 
dissolves in carbon bisulphide. It takes fire 
about Cent., and is therefore always kept 
under water. Jiarge pieces should invanably be 
cut under Water. When heated in air or oxygen, 
phosphorus burns with a luminous fame, forming 
white clouds of phosphoric oxide (P 2 O 5 ) ; the tem- 
perature of the flame is, however, not high, and is 
insufiicient to light a splinter of wood unless tipped 
wi|b sulphur. When the vapour from phosphorus is 
inhaled for any length of time, a painful and dis- 
figuring decay of the jawbone often ensues. If 
ordinary phosphorus be heated in a vessel, contain- 
ing no oxygen, to about 240^ Cent, for some hours, 
it is converted into an allotropio modification— red 
or amorphous phosphorus. Amorphous phosphorus 
ie a brick-red powder ; it is not poisonous ; it is 
insoiuble ix carb<m bisulphide ; and does not take 
Ufa natR heated to 240^ Cent; while ordinary 

•a 


phosphoms is a wax-like solid, vmry pcfiMRKms, 
soluble in carbon bisulphide, and takes fire at 
45® Cent. 

The specific gravity of phosphorus vapour it 02 
(H = 1) ; its molecular weight is therefore 62 x 2 
= 124 ; and as its atomic weight is known to be 
31, the molecule must contain = 4 atoms (P4). 

Phosphorus is chiefly used for tipping the heads 
of luoifer matches, and a small quantity as a vermin 
poison. 

Phosphoretted Hydrogon^ Hydrogen Phosphide^ or 
Phos2)hine (PHs).— This colourless gas can be ob- 
tained by heating some fragments of phosphorus 
with a solution of caustic potash in a glass retort— 

3KHO + P 4 + 8 H 2 O = PHa -f- 3 KH 9 ? 0 ^. 

Potassium hydrate, Potassium 

or Caustic potash. hypophosphite. 

The experiment must be conducted with great care, 
as the gas which is evolved bursts into flame directly 
it comes into contact with the air. The air must 
therefore be removed from the retort before the 
mixture is heated The most convenient method 
of effecting this is to fit a cork and glass tube into 
the tubulure of the retort, as shown in Fig. 35. 
The glass tube is connected with the gas supply ; 
on opening the tap, the ooal-gas passes in and gra- 
dually displaces all the air; as soon as this is 
effected, the supply of coal-gas is cut off and the 
retort heated ; tlie neck of the retort dips under 
the water m the pneumatic trough ; as the hydro- 
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gen phosphide is evolved, it escapes in bubbles, 
and each bubble, as it rises to the surface, lights, 
forming most beautiful smoke-rings. When suf- 
ficient hydrogen phosphide has been evolved, the 
heating is discontinued, and the ooal-gas again 
turned on so as to drive out the remaining hydf^en 
phosphide; the retort can then be disconnected 
without danger. This property of lightkig spon- 
taneously in the air is due to the presence of a small 
quantity of an impurity. This nan be proved by 
passing the hydrogen phosphide through a U 
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immersed in a miztiire of ice and salt (which pro- 
duces a temperatnre of about -^18^ Cent., $ee Fig. 
86). After passing through this cold U tube the 
gas no longer lights spontaneously, and the U tube 
will be found to contain a small 
quantity of colourless inflam- 
mable liquid (PjHi) which gave 
to the ordinary gas (PHs) its 
spontaneous inflammability. Pure 
hydrogen phosphide can be pre- 
pared by heating phosphorus 
with a solution of caustic potash 
in alcohol. The pure gas is 
colourless, not spontaneously in- 
flammable, having an unpleasant 
odour of rotten fish ; it lights at 100® Cent. ; it is 
not very soluble, and is poisonous. When water is 
added, with suitable precautions, to a mixture of 
phosphorus and iodine, a crystalline substance — 
phosphonium iodide (PH4I) — is obtained; when 
this is treated with caustic potash, pure hydrogen 
phosphide is evolved-— 

PHJ + KHO z= PHs -{■ K 1 + HaO. 

This reaction can be compared with the reaction on 
p. 129, by which ammonia was prepared from 
ammonium chloride. 

Phosphorus when burnt in oxygen or in a plenti- 
ful supply of air, forms phosphorus pentoxide or 
phosphoric anhydride (PaOg) ; in a limited supply 
of air it forms phosphorous 'anhydride or phos- 
phorus trioxide (PjOs), a white powder which, dis- 
solved in water, forms phosphorous acid (HgPOg). 

Pkosphorvt Pentoaoide is a white crystalline solid 
which absorbs water with great energy, and so it 
is termed hygroscopic. When dissolved in much 
water, it forms phosphoric acid (HJPO4). 

Phosphoric Acid (HsPOg) occurs as a syrupy 
liquid or an ice-like solid— glacial phosphoric 
acid. It has three atoms of hydrogen in the 
molecule, which can be replaced by a metal to 
form salts, and so is termed a tribasic acid. It 
forms three varieties of salts — two acid and one 
neutral. The ordinary phosphate of soda (HNagP04) 
is by definition an acid salt — i.e., all the hydrogen 
of the acid has not been replaced by a metal— yet 
its solution will be found alkaline to litmus paper. 
Ordinary phosphoric acid is made by adding about 
10 per cent, of sulphuric acid to bone ash, when 
much calcium sulphate is precipitated, the liquid 
is filtered through linen, and evaporated. To the 
oonoentrated solution an excess of sulphuric acid 
is added, and thus all the oalcium is precipitated 
as oalcium sulphate. The clear liquid is evaporated 
to dryness, and the residue heated to drive off the 
sulphuiio add. 


Phosphoric acid can also be prepared fay boiUa|r 
phosphorus with strong nitric add. 

When ordinary phosphoric acid (HfPOg)— 401^ 
times called orthophosphoric acid — is heated to 
200*" Gent., it loses water, and forms a new acid, 
pyrophosphorio add (H4P2O7)— 

2H,P04 = H4?j 07 -h HjO. 

If this substance be heated to a red beat, it forms 
a third acid, metaphosphoric acid (HPO3)— 

H4P2O7 = 2HP08 + H,0. 

All these acids form salts ; the orthophosphates 
give a yellow precipitate with silver nitrate solu- 
tion ; the pyro- and metaphosphates give white 
precipitates. Metaphosphoric acid is distinguished 
by the fact that it coagulates a solution of white of 

One of the most important phosphates is bone 
ash, or calcium phosphate, Ca8(P04)a. It is largely 
used for the manufacture of phosphorus and of 
“soluble bone phosphate,” the so-called “super- 
phosphate of lime,” H4Ca(P04)3, which is so much 
used as a manure. This substance is made from 
bone ash, or from an impure calcium phosphate 
known as “coprolite,” by mixing the powdered 
phosphate with about one-third of its weight of 
water, and pouring on about one-half of its weight 
of commercial sulphuric acid. The whole is then 
thoroughly mixed, and allowed to stand for some 
time — 

Ca8(P04)a + 2H3S04 = H4Ca(P04)a + 2CaS04. 

Nitrogen, phosphorus, arsenic, and antimony 
form a natural group of elements. They all form 
with hydrogen colourless gases having pronounced 
odours— NHs, PHs, AsHs, SbH, ; and their oxides 
all form acids. 

Boron (B), atomic weight, 11. — This element 
exists in two allotropic forms — as an amorphous 
brown powder, and as shining black scales, which 
are almost as hard as the diamond. Boron is a 
very insoluble substance; it is one of the few 
elements which combine directly with nitrogen, 
forming a nitride (BN). The most important com- 
pound of boron is horio or horaoio acid (H3BO3}. 
This substance occurs in certain small lakes or 
lagoons in Tuscany, in which region it issues from 
the earth in steam jets, and the steam when con- 
densed forms a weak solution of boracio acid (Fig. 
87) ; this is evaporated down, and the boracio acid 
obtained as soft, shining, six-sided {dotes. Borocic 
acid, when held in the flame of a spirit lanqs or 
Bunsen burner, colours it green. A solution of 
this acid turns blue litmus paper a faint red, and 
turmeric paper brown. It has morked^^antiseptio 
properties* and has beennUsed to preserve flsh,]iii]k4 
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^ ItlMupfltf, idilcl^«i«oslled or fookciyit^d, often orysta^^ 

mofit impofliint Mdh: Mfw (N^sB^ttr 4 - 10 H, 0 ). (hm Fig. 38 ), Bmisthyst, chaloedony, agate, 
irhls aij^Miuioe la foond in lai^ qttan^ties in the opal, flint, sand, sandstone, whioh all oonaist ea- 
^ iierax lake** In California, and is also prepared bj sentially of SiO^— and combined to form mtmerOna 

i^MUtralising the boradio acid obtained in Tosoany silicates. Silica is also found in the stems of moat 

grasses, bamboos, etc. ; it forms the skeletoial el 
some sponges, diatoms, etc. 

Pure silica can be prepared by fusing fine sand 
with three to four times its weight of sodium 
carbonate in a platinum dish until all 
effervesoenoe ceases ; the fused mass it 
boiled with water, when a solution of 
silicate of soda (** soluble glass*’) is ob* 
tained. This solution is poured off from 
the impurities (oxides of iron, aluminium, 
etc.), and hydrochloric acid is added 
until the fluid is acid ; the whole is then 
evaporated to dryness, and the residue 
made red>hot, when the silica is left 
mixed with salt. The silica is first boiled 
with strong hydrochloric acid, and then 
thoroughly washed and dned, when it is 
with sodium carbonate, and evaporating. Borax obtained as a fine white powder, 

possesses antiseptic properties; a small quantity Pure silica cannot be fused in any ordinary 
dissolved in milk considerably delays the penod furnace, but it melts in the oxy-hydrogen jet, and 

at which it turns sour. When heated, borax swells can then be drawn into exceedingly fine threads, 

up considerably (intumesces), and finally fuses Silica is insoluble in water and in the ordinary 

into a colourless glass-like bead. Fused borax acids; it can be dissolved in hydrofluoric acid 

has the power of dissolving many metallic oxides, (HF), and to some extent in strong solu- 

and so it is used largely in braizing pieces of brass, tions of potassium and sodium hydra^s, 

iron, steel, silver, gold, and copper together. Some It occurs in solution in the geyser springs 

of the metallic oxides when dissolved in fused in Iceland, and in certain springs in New 

borax give coloured beads. Zealand and America. 

Boron forms several other compounds — the The hydrate of silicon — Si(HO)4 or 

hydride (BH,), ohlonde (BClj), fluoride (BFj), H4Si04—i8 an acid, and forms an exten- 

etc., whioh have no special interest. sive and somewhat complicated series of y|g^ 8g^ 

Silicon, — In several respects this element re- salts — the silicates — many of which are 

aembles carbon. Both elements occur in three found in nature. They are mostly insoluble in 

allotropic forms, and form compounds having water. One of the most important is clay, a siH* 

similar formulae, as r—GO^, SiOg ; GH4, SiH4 (silicon oate of aluminium (AlgSisOx + 2HgO). 

hydride); CCI4, SiCl4; OSg, Si^; CHCl* (chloro- We have now completed our account of tha 
form), and SiHClg (silicon chloroform), etc. Silicon non-metallic elements ; and before proceeding to 

is, next to oxygen, the most frequently occurring an account of the metals it will be well to devote 

constituent of the earth’s crust ; and while carbon a short space to an important property of the 

is the element which is contained most largely in elements, which has not hitherto been mentioned* 

otganio substances, silicon may be regarded as the This is known as the atomieityj or atom-flxiiig 

chief constituent of the inorganic world. power, and sometimes as the valency, or chemical 

Amorphous silicon is a brown powder insoluble value or worth of an element, the unit being 

in water and the ordinary acids. It dissolves in one atom of hydrogen. If we write down tha 

hydroflndric add (HF), in a strong solution of formulas of the various compounds of the non- 

potaisium hydrate. ,When heated in air mr in metals with hydrogen, we find that som^Iike 

carbon dioxide, it burns, forming silica (SiG,). chlorine, bromine, etc.— are capable of b'dldiiig 

▲ gtaphitlc variety and an adamantine variety but one atom of hydrogen, as in HCjl, HBr, etc. ; 
have also b^ prepared. others, as oxygen, bold two atom* of hydrogen, am 

0iodf B&ima IHoMe (SiOg).— This subetance HgO ; others, like boircm, three, BHg; oarbon, four, 
opnaia very hurgdy in th8 earth both free— as quartz as CH4, and so on. Those elements which hxAd 
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* only one stom of hydrogen axe termed monovalent, 
or monada; those which hold two, divalent, or 
^fads ; three, tdvalent, or triads ; f onr, tetravalent, 
or tetrads ; five, pentavalent, or pentads ; six, hex- 
valent, or hexads. Some elements, as caldum, are 
not known to form any compound vrith hydrogen, 
bat the oxide has the formula OaO ; and as oxygen 
is known to be a dyad, we class calcium with the 
dyads. The valency of some elements varies, and 
it seems to depend to some extent upon the elements 
with which they are combined ; thus, sulphur is not 
known to combine with more than two atoms of 
hydrogen, H^S, and so, as far as hydrogen is con- 
oemed, sulphur is a dyad, but it is known to form 
two oxides, SO, and SO,. In the first it is united 
with two atoms of oxygen ; and as two atoms of 
oxyjgen are equivalent to four atoms of hydrogen, 
sulfur in SO, is a tetrad; so in SO, sulphur is 
obvioudy a hexad. Again, carbon in 00 is a dyad ; 
in 00,, a tetrad. A pentad may become a triad, 
and a triad a monad. Similarly, a hexad may be- 
oome a tetrad and a dyad ; but a hexad cannot be- 
come a pentad, or a pentad a tetrad. If the atom- 
icity of an element is an even number, it remains 
even ; if odd, it remains odd. The elements have 
thus been divided into artiaeUt in which the number 
of bonds is even, and jferissadSf which have an odd 
number of bonds. 

As an almost universal rule, neither elements nor 
compounds are found to exist with any of these 
prnnts of attachment unoccupied. Thus hydrogen 
does not exist in the free state as an atom, but as a 


m<d6oule,H,. (g) (g). Thislawofi^ltoK^liM 

been of immense U 8 e,^especiallyin organic ohemi 8 tiy» 
in elucidating the formulm and oonftitutkm of 
various complex substances ; but it must not be 
forgotten that after all it is only a generalisatloii 
from our present experience. Thus the specific 
gravity of nitric oxide is undoubtedly IS (H=l), 
and its molecular weight, therefore, 16 x 2 =: w. 
This coincides with the formula, N0(14 -f 16:sx20}. 
Some have argued because we have here triad 
nitrogen united to dyad oxygen, and therefore a 
bond unoccupied, that the formula N 0 (—(^=: 0 ) 
is impossible. This would, however, be shutting 
our eyes to the more important facts of the 
case, and all we can say is that we have here an 
anomaly which awaits explanation from future 
research. 

We append a list giving the valency of some of 
the elements in their more important compounds ; 
also a table giving the basicity of the more common 
acids (i.s., the number of atoms of replaceable hydro- 
gen which they contam). These two tables will be 
found extremely useful to beginners in constructing 
formulae. Thus, supposing we require the formula 
of calcium chloride. Calcium is seen to be a dyad, 
while hydrochloric acid is a monobasic acid. Ab 
calcium is equal to two of hydrogen, the formula 
will be OaCl, ; take calcium phosphate, phosphoric 
acid (H 3 PO 4 ) is a tribasic acid, and two molecules 
will contain six of hydrogen, which will be ex- 
actly replaced by three atoms of dyad calcium, 
Ca«(P04), 


Vaxenoy OB Atomicity op the Elements. 


Ifouavaleiit or i 
Monads 1 of H. 

Dyads 3; 2H. 

Triads = 8H. 

Tetrads = 4 H. 

1 

Pentads » 5 H. 

Hexads « dH. 

' 

Byd2t)geB 

Ohloriue 

Bromine 

Iodine 

flneiine 

TOtoasium 

Sodium 

li^ium 

Silver 

CKitrogen] 

Oxygen Lead 

Barium Mercury 

Strontium (^Sulphur 

C^oium Carbon 

Magaeaiam Chromium 

Zinc Manganese 

Cadmium Iron 

Copper vTin 

Gold 

Bismuth 

Boron 

r'Nltrogen 

Phosphorus 

Arsenic 

(.Antimony 

Carbon 

Silicon 

Iron 

Aluminium 

Tin 

Platinum 
/ Sulphur ] 
Chromium 
(.Manganese / 

Nitrogen 

Phosphorus 

Arsenic 

Antimony 

Sulphur 

Chromium 

Manganese 


When an element is placed within brackets it indicates that it may have a higher atomicity. 


Babioity of the mobe Common Acids. 



Monobasic. 

Dibaalo. 

Tribasic. 

Tetrabasio. 

Hextute. 

Bd 

BBr 

HI 

BF 

BCN 

HdO 

HNOj 

HNOs 

Hd^ 

(Ao^^d) 

1 

B.S 

H,OOs 


H*PO* 

(ArsM^'H^Lcid) 
fiaAe04 
(Arsenic Acid) 

eyanio Add) 

oyanioi^ 

« 
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, I4ATIK.— XXIV. 

^ S04.] 

OEATIO OBLIQUA (oonMnvid). 

{ A few Qsairee which to some extent violate 
the rules laid down above must be noticed : — 

(]> Ihm is found with the present tense of the 
indicative. ( Vide § 26, ii., where we noted that this 
special construction of dvm is kept even in sub- 
ordinate sentences in Oratio Ohliqm.) 

(2) Melatipe sentences are found in the infinitive^ 
especially if they are short, and are really equivalent 
to a new sentence co-ordinated with the principal 
sentence by one of the conjunctions etf nam^ etc., in 
aoooidanoe with the common Latin usage referred to 
in S 9 Sfwpra; s.y., “ ‘ Mox veniet,’ inquit, ‘ Caesar, qui 
decern tantum millia passuum abest,’ ’* would ordin- 
arily be expi eased in Oratio Ohliqua^ in accordance 
with the rules laid down above, as follows : “ Dixit 
mox venturum esse Caesarem, qui decern tantum 
millia passuum abesset.” But the relative clause 
might admit of the accusative and infinitive con- 
struction of the principal sentence; that is, we 
might write “ quern . . . abesse ” 

— It is not well that the student should 
imitate this construction, but he should carefully 
notice it as an example of one of the most interest- 
ing phenomena of language — the influence of one 
construction 'on another closely connected with it; 
and in Latin, in particular, the influence of the 
mood of the verb in the principal clause on the 
moods of the verbs in the subordinate clauses. 

(3) Conditioned sentences in Oratio Ohliqua, The 
subjunctive in the apodosis is represented m Oratio 
OUiqm as follows 

Present sul^junctivd active s= future participle with tm. 

Imperf and plpf „ „ = „ „ „ fuvtu. 

Present eubjunotlve passive s Jbre , 

Inipeif. and plpf. „ „ si fiiim ut , . , 


§30. Just as the primary tenses in subordinate 
sentences pf Oratio Beota are regularly changed to 
secondary tenses in Oratio Ohliqua^ so all adverbs 
of time and place suffer a corresponding change : 
e,g!^ nnno becomes ttme, hic becomes ibi or illic. 

It is less easy to define exactly the usage of 'the 
pPMiouns. It must be remembered that se and sutis 
refer to the subject of the sentence. When used in 
eubordinate sentences they generally refer to the 
subject of the prinoipal sentence. In Oratio Ohliqua 
they generally refer to the speaker whose words are 
bdng reported, as he |s the subject of the sentence 
(e^.,4isfit)f on which the whole depends. But they 
required to refer to the subject of 
sotne subordinate verb, and in such cases ijfse is 


used ^^tecially of the speaker, in contxast with mm 
ci the others. Ageih, on t^ oootrairy, iim meg 
be used to emphasise the subject of a subordioate 
verb, mid show that mms or se refers to that subjeot: 
ay.— 

OftiHo Mm. Te moneo n« | |> nooesa 

Oratio Obligua (Dixit) le eum monere ns dbl aooeieb 
But it is doubtful to whom siH refers. If it 
stood alone, it would naturally refer to the subjeot 
of monere, and so would represent miki of OmHo 
Recta. In order to represent HH of Omtio Mecttk, 
ipse must be added (ne sibi ipse nooeret), as, indjsed, 
it might well have been expressed in Oratio RecttL 
The usage of the other pronouns is and iUe 
corresponds to the usual difference between them ; 
ille being used of the more emphatic person, ii of 
the less emphatic. (They have to represent also 
hto and iste of Oratio Jteota.) 


§ 31. Following these rules, let the student first 
take the following Latin speeches, reported in 
Oratio Recta, and express them in Oratio Obliqua, 
introduced by “ dixit . . . ” 

(а) Juvenem flagrantem cupidine regni ad 

exercitus misistis. Aluistis ergo boo incendium 
quo nunc ardetis. Saguntum vestri ciroumsedent 
exercitus, unde aroentur foedere; mox Oarthagi- 
nem circumsedebunt Bomanae legiones, duclbus 
eisdem dis, per quos priore bello se sunt ulti 
Utrum hostem an vos an fortunAm utriusqua 
populi ignoratis? Legates imperator vestpr in 
oastra non admisit; jus gentium sustolit; hi 
tamen ad nos venerunt; ut publica fraus absit, 
auctorem culpae deposcunt. Quo lenius agunt, 
eo, cum coeperint, vereor, ne persevhrantius 
saeviant. Aegates insulas ante ooulos proponite, 
quae terra marique passi sitls. Nec puer hio dux 
erat, sed pater ipse Hamilcar, Mars alter, ut Isti 
volunt . . . Sagunti ruinae (falsus utinam 

vales sim) nostris capitibus incident, susoeptum- 
que cum Sag^ntinis bellum habendum cum 
Bomanis est. Dedemus ergo Hannibalem? rogabit 
aliquis Scio meam levem esse in eo auotoritatem; 
sed et Hamilcarem eo periisse laetatus 8um« quod,* 
si ille viveret, bellum jam haberemus ciun Bo^ 
manis, et hunc juvenem tanquam furiam feoemqne 
hujus belli odi ao detestor ; nec dedendum solnm 
ad piaculum rupti foederis, sed, si nemo deposoAti 
ablegandum eo, unde neo ad nos nomen fan^pqcc 
ejns aocidere neque ille soUioitare quietae oiyjltatli 
statum possit. 

(б) Bes omnis mihl tecum est. Dicatn sperfe. 

81 te meoum dioepdo ac diluendls criminiNw kt 
hac causa contendere pntaretu, egp qnoqne in 
accusando opexam consumerexm ^ « 
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{82. Next, let him express the following 
epeeohes, reported in OmHit Obliqm^ in the very 
words of the speakers— i.e., in OratUf Beeta 
(&) Senatnm obtestari, ne Romanom com Sagun- 
tino suscitarent belktm ; monuisse, praedixisse se, 
ne'Hamiloaris progeniem ad exeroitnm mitterent; 
non manes, non stirpem ejus conquiescere viri, neo 
ttnqtiam, donee sanguinis nominisque Barcini qais- 
qaam sapersit, qoietura Bomana foedera. 

(V) tamen dioere ; venisse invitos, ejeotos 
dome; si suam gratiam Romani velint, posse eis 
utiles esse amicos; vel sibi agros attribuant, vel 
patiantnr eos tenere qnos armis possederint: sese 
nnis Suevis ooncedere, qaibus ne di quidem im- 
mortales paxes esse possint: reliquam quidem in 
tenis esse neminem, quern non superare possint. 

(e) Tempos turn adesse, ut hostem vincerent, 
sibique ipsis gloriam, quam victi nuper amisissent, 
itemm recuperaxent. Suo quisque duci libenter 
pareret, et signa Impavidus sequatur. 

{d) Dixit habere milites quam petiissent faculta- 
tem : hostem impedito atque iniquo loco tenere : 
imperatorem adesse existimarent. 

(r) Militi quidem armato quid invium aut in- 
exsuperabile esse? Saguntom ut caperetur, quid 
periouli, quid laboris exhaustum esse? Romam, 
caput orbis terrarum, petentibus quicquam adeo 
a^rum atque arduum videri, quod inoeptum 
moretor ? Cepisse quondam Gallos ea, quae adiri 
posse Poenus desperet ;• proinde aut cederent animo 
atque virtute genti per eos dies toties ab se victae, 
aut itineris finem sperent campum interjacentem 
Tiber! ao moenibus Romanis. 


§ 33. After the practice you have had in express- 
ing Oratio JReota in OrcUio Ohliqiiay and tioe 
wraB, there need be little difficulty in rightly 
rendering the exercise given in § 34 into Latin. 

It must be remembered that the only way 
English has of marking Orcetio Obliqua is by the 
change of time and person. The English use of 
a past tense throughout makes great care in trans- 
lation necessary. Latin, as wo have seen, has a 
similar usage in all subordinate clauses, but not 
also (as English has) in principal clauses. English, 
thus, presents many pitfalls to the unwary. 

The only really effective safeguard against 
mistakes on this count is to think in each in- 
stance what was the tense which the speaker 
used himself ; that is, we must first mentally re- 
tratkslate our Obliqm back into Beeta, and so find 
out the very words of the person whose speech is 
to be report in ObHqm, 

The utmost care is also needed in order to 
distinguish clearly the different persons to whom 


the English pronouns refer, and to tnmslate 
by the right l^atin equivalent (r. { 30), 


§34. Before attempting to translate this pas- 
sage, the student should carefully read the notes 
appended to it : — 

To none of them did the victory seem^ greater and 
more complete than to the general^ himsell He was 
transport^ ^ with delight at the thought* that ho 
had won a victory with the very branch of the army 
with which bis colleague had been defeated. It 
had brought back the courage of the soldiers, and 
revived their spirits, and there was no one except 
his colleague in command who wished the struggle 
to be deferred. He was more disabled in mind 
than in body, and it was the recollection of his 
wound that made him shrink from a battle and 
its bullets.* But they must not lose their energy 
along with him. To what purpose was further 
delay, or loss of opportunity ? Were they waiting 
for a third general, and another army ? The French 
camp was pitched in Italy, almost in sight of the 
Eternal City itself. It was not now Sicily and 
Sardinia that were being attacked, but they were 
being driven from the land of their fathers, the 
country of their birth. “ What lamentation there 
would be,” he cried, ^ “among our ancestors, who 
used to wage war round the very walls of the 
enemy’s capital, if they could see us, their de- 
scendants— two generals and two full armies — 
cowering in terror inside our camp in the middle 
of Italy, and the French masters of the whole 
country between the Alps and the Apennines I” 
Accordingly, disregarding the opposition of his 
disabled colleague, he ordered ^ the soldiers to pre- 
pare for an immediate battle. 

NOTES ON EOBEGOING PASSAGE. 

^ In historical narration, for the sake of greater 
vividness, the present indicative (“historic pre- 
sent”) is often used instead of the past tenses. 
Another very common and idiomatic construction 
is the present infinitive (“historic infinitive§ **), 
which is similarly used (where in English we ise- 
quire a past tense of the indicative), without any 
change in the rest of the sentence. 

*In translating one language into another, we 
must, as we have noticed, aim above all at ex^ 
pressing ourselves in terms consifitent with the 
modes of thought and the manners of the people 
whose language we are using. We shall constantly 
find that there is no exact equivalent in Latin for 
the English idea, and In such oases we must aim at 
exiH:e88ing the nearest ooxreiq>onding idea t}i4t wa 
can discover. 
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HbB lUmunui bad, of ooQffe, no bollats like 
onm, though they did have apfdiances of various 
kinds (e. in Diciioiiai^, under maekima, torm>entum, 
eatapvUa) for hurling masses of stone, and 
arrows, imd other missiles. We may sometimes 
dnd that we can get the nearest Latin equivalent 
for such offensive and destructive weapons of wat 
by using one of these expressions ; but they would 
answer rather to ** cannon” and cannon-balls ” 
and ^shells "than to '^bullets.” Arrows would 
maewcieeely represent the notion ; but a still more 
etact equivaleidi will be ^und in the^Zam or teUim, 
which was flung from a distance, and often followed 
up by a charge in which the sword espeoiaUy was 
used (cf. the modem bayonet-charge). 

Again, the natural generals of a Roman army in 
the days of the republic were the consuls, and a 
** consular *’ army was one composed of the normal 
number of legions completely equipped. We shall 
get more Latin colour in our prose if we make use 
of facts like these. 

® At the thought that ... All that follows from 
this point to the concluding sentence is in Or<Uw 
ObliqtMy whether it expresses the consul’s thoughts 
or his actual utterances, and may be idioim^tically 
rendered in Latin as directly dependent on the verb 
expressing his delight, out of which may easily be 
understood for he said that ” or “ thought that ” 
§ 4). It is quite usual to have Oratw Ohliqua 
introduced in Latin by no more definite expression. 

^Suoh a return as this to the speaker’s actual 
words {Oratio Recta), which is very common ima 
report of a speech in English, is also found in 
Latin authors, introduced by the proper verb of 
saying; but it will be better hereto continue the 
Oratio Ohliqua construction to the end {vide further 
notes to next exercise). 


KEY TO EXERCISES, 
p. 2eo. 

X philosopho, si afferat eloquentiam, non asperner, si 
non liabeat, non flagiteui. Si mihi }>robabi8 ea quae dices 
libenter tibi assentiar. Si ea sola voluptas esset, quae ad 
sensus cum suavitate afflueret, ut ita dicaro, nulla corpons 
pars vacultate doloris sine juuundo motu voluptatis con- 
tenta esse posset Sin autem, summa voluptas est, ut Epi- 
euro placet, nihil dolere, primum tibi recte concessum est. 
nihil desiderare mannni, cum ita esset affecta. Si vita dolor!- 
bill referta maxime fligienda est, summum profecto inahun 
est vlvere cum dolore. Epicurus autem, " Virtutem/’ Inquit, 
*^niii voluptatem efliceret, quis expetendam arbitraretur?” 
Id profleoto non fecissent, el nihil ad se pertinere arbitrarentur. 
Si amici mni desiderio me mover! negem, oerte mentiar. Jd si 
tta eat. ut opilmi cqjusque animus in morte fkoillime evolet 
tapMinam e ouatodia vinolisque corporis, oul censemus corsum 
ad decs Itelliorem fnisse quam Scipioni? Nunquam tale 
vduiaiet, sad il vduiaset paruissem. Si in templum Ikces 
tem vdUetf mbi fhelendiim putaret Diflieile eat amicitiam 
»a«nv ai • vixtale defeedria. Si aapieAtUun meam Edmlzaii 


w 

■ol0tia--quie Qtititm opinidue veatra dlgoa etaat^ Itoe 
aumua aapieni " ' inun opttmam dooaUi tanvluanv 

deum aequlmu. ^.onioa. Orattiviii&um nobis Ibottla, 
si hoc ante disced FSdam vero, piaeaeitim ai tftrique 
vestrum, ut dida, gratom fUtorum eat. Nial tu id amlaikiHM, 
Quniquam ego rooeplsaem. 8i veruiu esaet id, omnem spem 
quasi deleret. Enndem eaae oredltote, etlam at hUUum 
videbitis. Quod ni ita se haberct, nemo ad victorlaa f^ortain 
niteretur. 

p. 201. 

Quamqnam est nobis subito ereptus, vivit taroen maa me- 
mona aemperque vivet Quamvia sit gudax. id ftMtara non 
audeat. Milites, qoamquam magnia itineribna fleaBi anmt, 
pognam llagitabant (juamvla sapiens sis, tamen earn non 
vincee. Quamvis anblto id fhoiaa, non imprudentein eum 
ocenpabis. Quaiuquam non ad flnem venit inoeptum, tamen 
laude summa dignum eat. Licet morlar, tamen hoc dicam. 
Ita se gesslt quasi demens 'Osset Contra quam sperabant 
fecit Aeque nooens re vera est ac si omnium calamitatum 
causa nobis fuiaset. Perinde ac si patrem tuum necavlsaet, 
X>o6uas persolvet Ita valde eram perturbatus, tamquam si In 
ipsam civilis discordiae flammam incidissem. Nulla umquam 
in vita mea voluptate tanta sum affeetus, quanta al&dor hao 
lutegritate, neo me tarn fama, quamvis summa sit, quam res 
1 lisa deleotat. Non minus nostra sunt quae animo oomplecttmur 
quam quae oeulis intuemnr; neque tibi amioior, quam ego 
sum, quisquam succedere posset. Cum rem onmino allter 
lustitutam offendissem ac iiiihi placuiseet, si adhiissem, tamen 
ea quae pollicitue eiam feci. Sic habeto, non tibi majorl esse 
curae quam nilhi, ut iste tuus a me disceesus quam fruutuosls- 
simue tibi sit. 


TRANSLATION OP VBRGIL.-I. (p. 262). 

I sing of anus and that hero, who first, an exile by destiny, 
came from Troy’s shores to Italy and the Latin coast. Much 
tossed was he both on lands and on sea, by force of the powers 
above, by reason of the ever mindful wrath of cruel Juno. 
Many things, too, did he suffer in war, while he founded a city 
and brought his gods to liatium *, fTom whom comes the Latin 
race and the Alban fathers and the walls of lofty Rome. 

Call to my mind, oh Muse, the causes— for what hurt to her 
divinity, with what source of gnef the queen of the gods 
drove a man, so noted for his piety, to turn the wheel of so 
many misfortunes, to undertake so many labours. Have 
heavenly minds such deep wratii? 

There was a city of old (settlers ftom Tyre held it), Carthage, 
at a great distance opposite to Italy and the Tiber's mouth 
—rich it was in power and very fierce in war’s pursuits. In 
tills one city Juno is said to have dwelt more than in all 
(other) lands, Samos holding a lower place. Here were her 
arms, here her chariot ; that this should be the empire of the 
world, if only the Fates wou|fl allow it, was the cherished par- 
pose of the goddess. But she had heard that a race was rising 
from Trojan blood, which should one day overturn the OTyrtan 
towers ; henc« should come a people king over broad kt&ds 
and proud in war to the ruin of Libya : so the Fates guided 
events. In fear of this, the daughter of Saturn, raindAil of 
the war in old days, which she first had waged at Troy fbr her 
dear Argos (nor yet had the causes of her wrath and her flecue 
pangs gone from her mind ; stored deep in her soul there 
lingered the Judgment of Paris and the wrong to her alighted 
beauty, and the race she hated, and the honours paid to 
ravished Conymede). Fired with rsge for these tbinga, aha 
was keeping fhr lh>m Latium the Trojans, the reUes Icdt by 
the Greeks and cruel Achilles, tossed over all ^ sea; aiMl 
through many years they were wandering, driven by the i!Btea, 
round all the seas. So great a task wm It to found the BeittM 
race. 
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H|STOEIO SKETOHSa GEmSBAL-IT. 

(ChnHnuti from p, 270 ). 

THB MOSLEMS IK BOROPE. 

It was a momentoas issue that was decided on the 
last day of that seven days’ battle between the 
Saracenic host and the army of European Christians 
under Charles the Hammer (so called from the way 
in which be smote the enemy on this occasion), 
whioh was fought on the banks of the Loire, at the 
spot where now stands the city of Tours, on October 
10, A.D. 732. 

The question at issue really was whether or not 
the dominion of the Saracens, who had already 
conquered so far and so thoroughly, should be 
extended to northern and western Europe, and 
whether Christianity should be subverted by the 
religion of Hahomet, whose intolerant disciples and 
zealous proselytisers the Arabian Saracens were. 
To the cries of “ Death or the Koran I ” There is 
but one God, and Mahomet is the prophet of Gk)dl’’ 
—•cries • whioh were the knell of hundreds of 
thousands of Christians — the Saracens burst from 
their desert home in Arabia, and swept in one 
strong tide of conquest through northern Africa, 
western Asia, and eastern Europe, till they paused 
on the Morocco shores of the Mediterranean Sea. 
They looked northward ; they were full of energy 
and restlessness, and they thought to gratify their 
ambition and to spread the religion of their prophet 
by further oonquests on the continent of Europe. 
While in this frame of mind a renegade Christian 
knight, Count Julian, displeased with the treatment 
he had received from his master, the Gothic King 
of Spain, invited the strangers to invade his master’s 
kingdom. Under the conduct of Tarik (whose 
name is preserved in that of the rook of Gibraltar, 
called by the Saracens GibeM- Tarik), a resolute 
band crossed the straits, landed in Spain, and, 
assisted by reinforcements of their countrymen, 
conquered the country, and reduced the Christians 
to a condition of dependence, if not of slavery. As 
soon as they had settled their new gain into some- 
thing like order, they looked round for fresh con- 
quests, and marching across the Pyrenees, pushed 
on as far as the Loire, overcoming the very slight 
resistance that was opposed to them. Tl)oir plans 
included the conquest of France, Italy, and 
Germany, the seisure and dismemberment of the 
Greek empire being reserved as a sort of bonnes 
bauohe for the last. The effect of this would have 
been, in all human probability, to drive Christianity 
into the cold regions of the extreme north, where 
the remnants left of the European nations would 
have found a home, secure by virtue of its climate 
from the attacks of the cold-dreading sons of 
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Arabia. There seems, however, to be a rnla of 
nature that the south shall not prevail over the 
north, but oontrariwise, that in the long nm the 
north shall be master. So it proved at the battle 
of Tours in 732. Though the accounts we have of 
the battle, and of the oiroumstanoes attendant 
upon it, are chiefly from Christian writers, whose 
rec(»rd bears up(m the face of it stroi^g marks Of 
exaggeration, especially in point of numbers, the 
Saracen host being computed at near half a million 
of men, we may yet gather that the oontending 
hosts were vast, considering the populations whioh 
furnished them, and also we may believe that the 
Christians were in the minority. For seven days 
the flght lasted ; scarcely was night allowed to 
break the continuance of the fray ; the cross and 
the crescent struggled for the mastery, and the 
iron-clad warriors of the Church struck hard and 
thrust deep against the lighter-armed Moslems, 
whose skill and bravery had brought so many 
nationalities to their feet. May we not join with 
the valiant and piouls men who, having fought and 
conquered with Charles the Hammer, ascribed the 
victory, not to the strength of their own arms of 
flesh, but to the mercy of the Lord, who fought on 
His people’s side ? 

Some accounts have it that 300,000 of the 
Saracens were slain, an almost incredible statement 
when we consider the gunpowderless weapons with 
which all the butchery must have been done ; but 
however that may be, the Saracens were routed 
with such tremendous loss that they never after- 
wards attempted an invasion of France. Their 
shattered army re-crossed the mountains, and 
sought in the quiet of its Spanish provinces to be 
healed of the wounds whioh so bloodily did yawn 
upon its face.” Charlemagne,’ grandson of the 
Hammer, recovered from the Saracens a large 
portion even of their Spanish territory, and es-. 
tablished a military colony in the acquired districts 
to serve as a bulwark to Christendom against 
further encroachments from the south. 

But who were the Saracens, and whence came 
they 7 The answer involves some mention of the 
origin of the Mahometan religion. About the year 
of our Lord 669 there was born at Mecca one 
Mahomet, the son of a Christianised Jewess and 
her husband Abdallah, who was an idolater. 
Mahomet’s parents died when he was a l^d, and from 
the age of thirteen till he was more than fcnrty 
he was .engaged in trade, having been instructed 
and brought up by his uncles, Abu-Taleb and A^d- 
al-Motalleb. While still a young man he matiied 
Kadijah, a rich widow, old enough to be his mothert 
and being by the marri^ placed in afftuenoe^ gave 
himself to oontemplaMou and to stidy. Every year 





Meoeaiaor^toip^ oapaoily oi pro(^. Turn thk tlaie M^pmek 

In «o)itii4e a|id pmy«r, aaad be anaounoed ^ became the meet powerful priaoe ki AnkMa; ooa* 

tiMKtdQringtlleaep«do(|Btbaai^ verts by the thousand were made to his r^y|g)oa, 

to him and told him hidden things. Then he and he began to turn his thoughts towards epreodlag 

^ lifted how he had been taken by the angel into his doctrines beyond the limits of his own oountry^ 

the presence of God, who had told him he was to For **the people of the book"— that is to SSQr* 
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be His prophet, that prophet which should unite all people who claimed to have had special revelations, 

men under one religion of which the one indivisible as the Jews and the Christians— he allowed his 

God was head. The Koran, or “ Book that ought followers to have toleration on payment of tribute, 

to be read," contained the revelations which the but for idolaters of all kinds the message brought 

angel Gabriel, as the mouthpiece of the Almighty, by Mahomet contained only a choice between the 

was supposed to have made to Mahomet. alternatives, Death or the Koran Mahomet, beyond 

The first to believe in Mahomet as the prophet of sending a few military missionary expeditions 

God was his wife Kadijah, whose example was under enthusiastic commanders against some of the 

, followed by several of Mahomet’s kmsmen and southern provinces of the Greek empire, does W)t 

acquaintance ; but the people were slow to accept appear to have done much more than to acquire for 

him, and the authorities at Mecca were so himself and his religion a complete supremacy in 

scandalised at his professions, that after a short Arabia. All foreign rule was abolished by him, fdl 

time i!q)ent' in preaching to the people he was forced other religious systems -were forced to yield paw 

to fly to Yatreb, now Medina (the city), where he cedenoe to his ^thin the borders of Arabia> and 

had many disciples. Medina became the nucleus ready to do his bidding was an army of |QO,QdO 

of the prophet’s power, and thither flocked the dis- hardy warriors, unenervated by oivilisationi dnd 

contented and the converted to enrol themselves entirely possessed with the belief that It was thdijr 

under bis banner. Bands of armed men belonging duty and their privilege to spread the knowledge oil! 

to bis sect infested the road to Mecca, hostilities Mahomet and his teaching, 

broke out, and Mahomet succeeded, after several On the 8th of June, AD* 688, the prophet diud 
mioOQ|itasi in wMoh fortune did not always favour from the efteots of poison, administered^ it Is sal4« 

hke* ia exvmgliig for peace, one oi the conditions by a Jewess who wished to try whether be actual^ 

oC i^ik)b was bU public enbry into Mecca in his was, as be assorted himself to he, Um Mesiiab 
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^hanM ootm into the wocUi Discord sprang np 
amaalg tlm cthlels npqn tiMi,qn«sUon of a sncoessor, 
but the snpre^ie oommaiid ovei; the ihithful was at 
length acc^ed to Abtibekefi the lather of A^ha, 
Mahomet's favourite irife. Abubaker cradled b^f 
foroe of arms the efforts of rivals to depose himt 
assumed the title of Khaliph or Vicar, and proceeded 
forthwith to enlarge the borders of the Saracenic 
empire. Making wise choice of commanders, chief 
of whom was the mighty Khaled, “the sword of 
God," he invaded Syria, ]^by Ionia, and the nearest 
provinces of the Greek empire, and covered the 
Saraoen arms with the laurels of victory. Damascus 
and Jerusalem were both attacked, and the former, 
though defended by a numerous garrison, and 
though the Smperor Herachus sent an army of 
100,000 men to relieve it» was captured on the very 
day that Abubeker died (A.D. 634). Under Omar, 
the successor of Abubeker, Persia, Egypt, and 
Syria fell, Jerusalem itself falling into the Khaliph's 
Jxwer in the year of our Lord 637. Upon the spot 
where Solomon’s temple had stood, the great 
mosque of Omar was built ; the Christians were 
allowed to retain their churches, and were promised 
protection in return for tribute, and at first it 
seemed as if the change* of masters would prove 
beneficial — ^the change from the slothful mis* 
government by provincial governors appointed by 
the emperor to the strong, just, and wise govern- 
ment of the Khaliph. 

From the death of Omar, who was assassinated in 
643, till the invasion of Spain in 710, the Saracen 
empire had* extended its borders with little inter- 
mission. Besides establishing itself all along the 
coast of northern Africa, ithadtBtiasteredthe islands 
of Sardinia, Sicily, Rhodes, and Crete, and had 
effected a lodgment on the Italian peninsula. But 
daring that time also divisions had sprang up 
among chiefs who each claimed the throne, and who 
appealed to the sword to decide between them. 
The Arabian simplicity and hardihood became 
diminished by contact with civilisation and refine- 
ment, and it was found by the middle of the eighth 
century that the authority of the Khaliph at Bag- 
dad was practically set at nought, and his dominion 
confined to the limits of the city Itself. Quasi - 
Independent kingdoms were erected in Tunis, 
Tripoli, Egypt, Morocco, Damascus, and Spain, each 
under som6 successful soldier-chief, who owned 
only a nominal allegiance, if any, to the Commander 
of the Faithful at Bagdad. 

This decline in power, these splittings up of the 
unity of the empire, were the salvation for a while 
of the Greek empire. They were the causes, too, 
coupled with the establishment of the Christian 
kingdoms of Leon, CastUo, the Asturias, and 


Navarre, and the oontinnous beming dowu from, 
the north upon the south of the largo nationalities 
of the German and Sclavonic families, why the 
Saraoenio wave of conquest did not eweef norths 
wards alter it was tkufk stenmied by tb# 

TlAmmiig aS the of TOiica 

There was another and bdboiw deadly caaee lor thw 
break-up of the Saraoenio power, least kt the 
East. In the wars which the Khalit^hs waged Irmn 
time to time upon the barbarous people who dwelt 
on their north-eastern frontier, there bad been 
captured many stalwart men, of large frame and 
sturdy constitution, who were allowed their 
freedom from labour and from the other incidents 
of conquest on condition of entering the military 
service of their captors. These men were from 
Turkestan, Tartars of the roughest, strongest kind. 
They accepted the conditions, and they formed the 
household troops of the Khaliph about the time 
when the energetic brethren of their master were 
establishing themselves in their newly-gained 
Spanish possessions. From guards they soon learned 
to become masters, and to dispose of the suooession 
when that came in question according to their own 
liking. The Kaliplmte declined visibly. A1 Radi, 
who died in 940, was the last of the real Khaliphs ; 
after him there was no head of the empire, and the 
Turkish soldiers seized for themselves the provinces 
immediately surrounding the capital city of Bag- 
dad. The title of Khaliph was, however, main- 
tained by the Turks for some nominee of their own, 
in order to give them a sort of title to commit the 
acts of government they wished. In the year 1268 
it was finally abolished, the slave-masters having 
by that time become sufficiently strong to dispense 
with assistance, and to hold their possessions by 
the help of their own swords. 

Reinforced by large additions from Tartary, the 
Turks took some time to consolidate their power. 
They borrowed from the Saracens most of what 
was valuable in their system, they adopted their 
religion, and they imported from home certain 
hardy principles and practices which gave solidity 
and robustness to the state. Now and again they 
had to endure the attack of some unusually energetic 
Greek emperor, who led his armies irotja. Con- 
stantinople for the purpose of winning back some 
of the lost ground tlmt had been wrested from 
feeble governors. But not unfrequently they gained 
the advantage in this strife, and whe^er they did 
or not, they noted down the aggression as a thing 
to be paid book with interest some da^. That day 
came when Constantinople fell before their aateult ; 
but that event did not happen Iqr more than three 
centuries after the Turks had become « power hi 
the world. 
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Tk» kingdom*^ ci Buioenic fonndatioa 

kw«liii4 gUUm qm for kmg poriodi ot yem^ ex< 
oo|itiBg that the 3iiltaii of SSgiypt asaudtied the lead 
among them, and, as it fell to fieoes, absorbed such 
proviaoes of the Bagdad empire as the negligenoe 
or the impotence of the Turks stiffered to drift 
amay^ It was with the Saltans of Egypt, most 
famoos of whom was Saladin, that the Crusaders 
had to reckon, when they endeavoured to recover 
the Holy Land. Syria had fallen to Egypt, and the 
Solt^ of Egypt protected it, succeeding, ere they 
in due time fell before the westward march of the 
Turks, in driving the Christians out of the whole of 
Palestine, and in rendering barren of results all the 
work of the Crusades. 

In Spain the Saracenic, or, as it was called from 
its identity of interest and from its origin, the 
Moorish, Jdngdom long remained, in spite of the 
strenuous efforts of the Christian princes of the 
north to destroy it. Not until several of the small 
Christian states had been rolled into one, and made 
one in interest, one in political purpose, one as a 
nation, was an impression made on the kingdom of 
Granada, and even then the impression was, so to 
speak, a slight one. From indolence, incapacity, 
from whatever cause, the Christian princes who 
strove from the year 1100 downwards, with some 
prospect of ultimate success, to oust the Moors, 
proved unequal to the task. It was reserved for 
Ferdinand the Catholic, whose marriage with 
Isabella of Castile had welded into one the 
Christian power in Spain, to overthrow without 
hope of restoration the throne of the Moslem in 
Cordova. Many strong towns had been gradually 
won, the bulwarkaof the kingdom had been sapped 
since many years, but on the 2nd of January, 1492, 
the Spanish king had the satisfaction of receiving 
as conqueror the keys of Granada, the last strong- 
hold of the Moors. 

Forty years had not elapsed since every echo in 
Europe had resounded to the crash of the Greek 
empire as its capital fell to the Turks. Fresh in- 
fluxes of men, fresh leaders, new dynasties, had 
come to swell the might and to develop the 
resouroes of those invaders. An irrepressible 
ardour burned in their hearts to burst their bounds 
an^ to achieve conquests, and the weakness and the 
riches of the Greek empire |HX)ved an irresistible 
bait. With a multitudinous army, supplied with 
everything for the siege of the greatest city of the 
world^with skill, courage, and confldence in him- 
selfr-Mahomet II. pitohed his camp around the 
fated city, and carried it at last by assault. Con- 
Btantineple passed into Turkish hands, by which it 
halt bm retained ever since; and for a while it was 
feared that the If oslein faith, which had been kept 


ont of Soit^ save would be J| 

by the Taiks. Tiaona was twice bes^sgad^^ t|^ 
Turks, the last time in Id83 ; and it was bat Otvhif 
to victories like the naval one of LepaidK) In 
to those in which the king and peoffle of 
so frequently saorifioed themselves, and to herel# 
efforts like those which enabled John Soblei^ 
King of Poland, to rescue Vienna in 1688, that^re 
Turkish power was kept from encroaching 
westward in Europe. 
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elEctbicity—iii. 

[Contimedfromp, S78.] 

THE METALS AS FUELS-THE VOLTAIC CELL-^CHB- 
MICAL ACTION IN A CELL— LOCAL AOTION-THE 
ALIMBNT-POLARI8ATION-THE B.M.P. AND BE- 
SISTANCE OF A CELL- BATTERIES. 

The fact that a current is flowing through any 
substance implies that there is some source where 
energy is being expended in order to maintain that 
current. If the current is generated by a dynamo 
driven by a steam engine, the place where the 
energy is being expended is the furnace. CksU con* 
tains a large store of energy, which it gives dff when 
burnt, in the form of heat ; this heat, after under* 
going various changes, finally takes the form of the 
electric current which flows through the conductor, 
and which may be there utilised for lighting, etc. 
The coal is the fuel, or source of supply ; and it is 
the oxidation or burning-up of this coal that sup- 
plies the necessary ^ib^rgy for the generation of the 
electric current. A given weight of coal contains 
a perfectly definite amount of energy, which it 
gives up in the form of heat during the process of 
being burnt. 

In any Voltaic cell there must always be some sub- 
stance which has stored up in it a supply of energy ; 
when the cell is working, this substance must bo 
undergoing some process by which it gives up suffi- 
cient energy to maintain the current. The process 
which the substance undergoes in order to generate 
an electric current is exactly similar to that which 
the coal undergoes in order to generate heat. In 
both cases the substance is oxidised, or burnt up, 
and energy is given off ; in the case of cool 
energy takes the form of heat, in the case Of tho 
other substance the energy takes the fomp of t|io 
electric current. A cell is nothing more nor less 
than a little furnace in which some snbstanoe Is con- 
sumed, and in which the energy thus evolved t akei 
the form of the ele<Mc current inatmui of heoit 
A given weight of any substano^ when bunit ha 
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n i^nc$» 69 k » Awd qomtity of beat; and 
iiiiaEkb waigtEt of tbat sobstanoe^ if oongnmed i& 
mmUt gtmi off b fixed amount of current. If we 
losow^tbe amount of heat that any subetanoe can 
off when baming» we know the amount of 
punrent that it can give off when consumed in a 
ceil. The more heat a substance will give off when 
burnt in a fnmaoe, the more current will it supply 
when ccmsumed in a cell. A knowledge, therefore, 
of the quantities of heat given off by different sub- 
atanoes when burning, acts as an unfailing guide 
to the best snbstcmces to use as the fuels in a cell. 
The following list contains the amount of heat — in 
calories — ^given Off in uniting with oxygen, by a 
weight of each substance which is electro^chemi- 
caiOiy equivalent to one gramme of hydrogen. 

ealorie is the amoimt of heat required to raise 
tk9 temperature qf one gramme of mater from 0® te 
1® Centigrade. 


Heat Values of Substances. 


Substance. 

Heat 

Value. 

Substance. 

Heat 

Value. 

Pfltassium - • • 

69.800 

Platiuiim . - - 

7,600 

Sodium ^ • 

67,800 

CarboiK - . , . 

2,000 

Zloo - - . • • 

42,700 

Oxygen - . - - 
Nitric acid - • - 

0 

Iron 

34,120 

—6,000 

Hydrogoa • • - 
Lead - - - - - 

84,000 

25,100 

Oxide of man- ) 
ganese < • f 

—6,600 

Copper . - . - 

18,760 ' 

PeroxKle of leiul - 

—12,160 

Sliver- . - . • 

9,000 

Ozoue - . - - 

1 

—14,800 


and the sulphuric acid is an iixidiiihsgfl^^ 
may h^ be remarked that pure jto to A 
not easily obtained ; that which to Ikdd aemspff la 
shops is very far from being pure.^ B n platU hf 
copper be now immersed in the same liquid, hikt 
without touching the zinc, no action will yet thkb 
place ; both metals remain unacted upon by the 
liquid, and neither heat nor current to genenkted* 
If, however, the metals are connected by a cqn^ 
ducting-wire outside the liquid (as shoTO in lig; 
2), the original state of affairs to completely 



Fig 2 ->ZiNc AMD Copper Elememt. 


^ inspection of this list shows that potassium 
to the best substance to use as the fuel in a cell, 
bat there are two insurmountable objections to its 
use — it to too expensive, and its tendency to unite 
with oxygen is so great that, when placed in an 
cadging liquid, it unites so quickly with the oxygen 
that euifioient heat is given off to make it take fire. 
This metal oannot, therefore, be used in a cell, 
though it is quite possible that some alloy of it 
might behave in a more manageable maimer. 
Sodium is open to the same objection. Zinc is the 
eubataace that stands next highest on the list, and 
xiuo is the substance that is almost always used as 
tbe fu^ in a cell. That zinc is a fuel in the ordi- 
nary sense of the word may be seen by performing 
the following experiment : — Take a very thin sheet 
of liDo, out it into narrow strips, and hold the end 
of a bundle of these strips in a hot flame; the 
bundle. wHi at once take fire, burning with a bright 
blue flame, and giving out more heat than w6uld be 
given out by its equivalent of coal. 

THE VOLTAfO CELL. 

If a plate of pure dno be immersed in a jar oon- 
taining dilute sulphuric acid, no aotion of any kind 
takes ptooe between them, though the lino to a fuel 


changed ; the sulphuric acid oxidises or bums up 
a portion of the zinc ; an electric current is 
generated, but the copper plate remains imacted 
upon. The current starts at the surface of the 
zinc, flows through the liquid to the copper, up the 
copper plate, and back to the zinc through the con- 
ducting-wire. This course is indioat^ by tbe 
arrows, the zinc plate being marked and the 
copper Ou. 

Reference to the above table shows that both 
zinc and copper are fuels, and therefore that they 
both tend to oxidise and to drive currents through 
the circuit in opposite directions ; but as two cur- 
rents cannot flow through a circuit in opposite 
directions at the same time, it is clear that only 
one current can flow, and that this current will be 
generated by the oonsumption of that substaame 
which IS the better fuel — that is to say, by that sub- 
stance which has tbe higher heat value. Zinc, there^ 
fore, is the substance from which the current starts, 
and zinc is tbe substance which is burnt up in order 
to supply the energy necessary for.themaintaiiaiioe 
of the current; for this reason the zino to cpltod 
the positiTa atomaiit, and the oopper— ^hibh ^ys 
no farther part than that of acting ba-sf oondflotor 
for the ourreiit out of the oell^to oaUed the 



^ne^mmtwA l« tl3i0 fo^rn^ ^mta^ 
mitm fmli'm mA most not be 
|>oe(iti?e abd negative ^entente. The 
f$A^imf9k ia that part or tenniiml by which the 
ohrrenl leaves the cell ; in the oell which we have 
heen considering it is clearly the upper portion of 
the copper plate ; the neffotUw pole is that part or 
tennlnai through which the current returns to the 
cell, and ia the upper part of the zinc. In every 
oeU the poeiti/ve pole it the upper part of the negative 
element, and the negative pole it the upper part of 
the poHtive eleviewt. 

The amount of current that can be got by the 
consumption of a given weight of zinc in a cell is a 
perfectly definite quantity. We saw in lesson 1. 
that 1 ampere flowing for 1 second deposited 
*006232 grains of zinc, and, conversely, the con- 
sumption of *006232 grains of zinc in any cell will 
generate a current of 1 ampere for a period of 
1 second. By no cgmbination of circumstances is 
it possible to get more current than this for the 
given consumption of zinc, and it is therefore 
possible at all times to calculate the length of time 
that a current can be maintained by the consump- 
tion of a given weight of zinc, or, what is of more 
practical importance, the weight of zinc that will 
be consumed in maintaining a given strength of 
current for a given time. 

SxAMPLB. — A oell gives an average strength of 
current of 1*6 amperes for a period of 3 hours; how 
much zinc will be consumed in the cell ? 

The amount consumed in 1 second is clearly 
1*5 X *005232 grains. 

And this must be multiplied by the time— in 
seconds — during which the current has been 
flowing; thus — 

1*5 X *005282 X 60 X 60 X 8 

87'46 grains. Atuwtr. 

This is the weight of pure zinc that would be con- 
sumed in the oell provided all the energy given out 
by the zinc took the form of useful current ; but in 
pmotioe this is never the case; there are always 
some sources of loss, as will presently be pointed 
oaty which necessitate the consumption of a some- 
what larger amount of ‘zinc than is indicated in the 
above example. 

OHBMIOAIi ACTION IN A OBLL, 

!P): 0 vided the zinc is pure, no chemical action 
takes place in the cell till the metals are placed 
in oontact, or‘ are connected by a conducting sub- 
.Staaos outside ^ liquid. This operation is teoh- 
ldoa% oellod **OQQiptoting the circuit*' The reason 
ot jDondition of the lino can be under- 

edood i| m conaidor that the zino oannot be con* 


out its ezwrgy in the forha o! 

surface of the lino which is inuhetOsd tends 

with the acid, and to be burnt up by it ; but ‘ 

that this action shall take place, it is neoeesa^ 

that a current shall start from every ^^artlola dl s||io 

which is being consumed. 

From whatever place a current starts, it must of 
necessity return by some path to the same plpoe ; 
otherwise the current cannot exist In the oaSe Vft 
the oell, the current starts, or tends to start, from 
the whole surface of the immersed zinc at tho sasaa 
instant, and with the same force. Clearly, tbe% 
the current cannot return to the plaoe from whidh 
it started through the liquid; and unless some 
path is available by which it can return to the zino 
outside th^ liquid, no current can exist. Unless, 
therefore, the circuit is completed, as shown in 
Fig. 2, outside the liquid, no ohemioal action takes 
place in the cell. 

The instant the circuit is completed outside the 
liquid, the sulphuric acid attacks and consumes the 
zinc. Sulphuric acid is composed of three sab* 
stances— hydrogen, sulphur, and oxygen, in the 
proportion of 

2 parts of hydrogen, 

1 part of sulphur, 

4 parts of oxygen, 

and is usually denoted by the symbols 14804 , where 
the letters H, S, and 0 stand for hydrogen, sulphtuc, 
and oxygen, and the numbers 2 and 4 beneath the 
letters H and 0 show the number of parts of hydro* 
gen and oxygen contained in a molecule of the acid. 
The chemical symbol for zinc is Zn. When zine 
becomes oxidised or burnt up by sulphuric acid, 
the acid changes its composition. It will be seen, 
on reference to the above table, that zinc has a higher 
heat value than hydrogen, and any oxidising sub* 
stance will for this reason unite with zinc in prefer* 
enoe to hydrogen ; even if the oxidising substance 
is already in combination with hydrogen, it will 
separate itself from it and unite with the zino, thee 
setting the hydrogen free. This is exactly what 
does ocour in the Voltaic cell when a cnirent ^ 

' flowing The substance SO4 is an oxidising sub* 
stance, and it is in combination with bydiogen Ujf 
form sulphuric acid, H 1 SO 4 . The instant the cm;* 
rent starts, the sulphuric acid, which is Ineonta^ 
with the zinc, parts with Its two particles of bydin^ 
gen and unites with one particle of zinc ; the 
drogen thus set free bubbles up through the a^ 
in the form of gas and minglet witl^ the 
sphere ; a small portion of it, bowevek, adbecoe 
the surface of the copper plate, end playn amoit 
important part— as we shall premtly sear^n thb 
aotkm of the cell. The SO 4 unitee with 
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«iid tcm» % iiffw rabstanoe, culled eelphete of sittc, 
hai^ ^ oompoeitii^ of 

* 1 peH of sine (tinX 

1 „ eulphtir (S), 

4 perts of oxjrgen (0). 

Tide 8ul{dl»te oi zinc is heavier than snlphuric 
Aoid, and oonseqnentlj sinks to the bottom of the 
thus allowing fresh portions of the acid to 
tkke its place, and to maintain the constant oon- 
sninptioti of the zinc. The copper plays no part in 
the action of the cell; it is simply a necessary 
adjunct for leading the current out of the liquid. 
The reaction which takes place in the cell may be 
expressed in chemical language thus— 

Za -4* H3SO4 zn -}- Hj, 

Zino. Bulphart^ Acid? Sulphate of ZIikj. ^Hydrogen. 

or zinc and sulphuric acid unite to form sulphate 
of tine, and hydrogen is set free. 

LOCAL ACTION. 

A piece of chemically pure zinc is not attacked 
when immersed in dilute sulphuric acid, because 
there is no path along which a current could return 
to its starting point ; in the case of ordinary com- 
mercial zinc, this state of afEairs is completely 
changed. Commercial zinc contains as impurities 
small quantities of iron, arsenic, pieces of coke, 
etc., and when any one of these substances is at 
the surface of the zinc, and therefore m contact 
with the acid, all the necessary conditions for the 
generation and maintenance of an electric current 
exist. The zinc is attacked by the acid, and the 
Otffrent generated flows in eddies through the 
liquid and into the foreign substance, through 
which it returns to the zinc. All the zinc in the 
vicinity of such a foreign particle is attacked and 
qCickly consumed, the acid is converted into sul- 
phate of zinc, and hydrogen bubbles are freely 
evolved and rise through the liquid. This phe- 
nomenon is known as local action; its existence 
oao always be detected by the zinc giving off gas 
when the cell is not supposed to be sending any 
eurrent ; it may even be caused by inequalities in 
the texture of the zinc itself. 

A familiar though not generally recognised 
oxample of local action may be seen in old iron 
xaiUpgs. It will often be noticed that the iron gets 
•atap away olose to the ground, and not nnfre- 
quently in the case of very old railings they get 
bzbken off at this part. This is partly due to oxi- 
dation and partly to local action. These railings 
are usually fixed in position by having their ends 
placed loosely in holes out in the stone, and having 
the vacant space round them filled up with melted 
lead* Iron and lead are thus in contact, and the 


IMueence of a Mttle acid is all that is now uboeiMlty 
in order that local action lUay ootnmeno4. There 
is always a little add hrouglit dowp by the tain, 
and this imiiiediately starts action. Eeference 
to the table shows that iron has a higher heat 
value than lead, and therefore iron is tfaq substance 
which acts as the fuel and gets eaten away by 
slow and continual action. This can be previriated 
by keeping the Junction of the metals free from the 
acidulated moisture by covering it with paint, or 
by fixing the railings in position in the first instance 
with cement, or some such substance, instead of 
lead. 

Where oommeroial zinc is used as the fuel in a 
cell, local action can always be prevented by having 
its surface thoroughly amalgamated— that is to 
say, by covering it with a coating of mercury. The 
process of amalgamating the zinc is very simple . 
first dip the zinc in dilute sulphuric acid so as to 
thoroughly clean it, and then either dip it in 
mercury or rub mercury over it with a rag. The 
mercury immediately adheres to the zino and 
forms a bright-looking pasty amalgam of zinc and 
mercury on its surface. This amalgam completely 
covers any impunties that may exist in the zino, 
and local action cannot therefore take place as 
long as these impunties are covered. The mercury 
plays no part in the action of the cell, which now 
works as if pure zinc formed the fuel. As the zino 
in the amalgam gets consumed during the process 
of generating a current, the mercury forms a fresh 
amalgam, and thus preserves a fresh surface of 
pure zinc. A still better plan is to mix about 4 per 
cent of mercury with the zinc during the process 
9 f casting. 

THE ALIMENT. 

In any cell which is sending a current through 
a circuit, the action will continue till one of two 
things happens — till all the zinc gets consumed, or 
till the oxidising agent with which the zino is 
uniting gets exhausted ; in the cell with which we 
have been dealing, this means that all the sulphuric 
acid has been converted into sulphate of zinc, or, 
as it is said, the acid is killed. During this opera- 
tion, the action of the cell, which was brisk at the 
beginning, has gradually become weaker and Weaker 
as the acid was being converted into sulphate of 
zinc, and during the latter stages of the operation 
the action of the cell was feeble in the extreme ; 
all action ceased when the zino was no longer in 
contact with a substance with which it tended to 
unite. 

Let us compare this action of cell udth the 
burning of an ordinary fire. The fire wiH go Out 
when one of two things happens ; whetT the cotSL 
has all been consumed, (x when tks (ffoirU 
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0iidtir ov 4 iiua 7 oiiTOiietaiioet, the 
eilpply of «ir ie. i^Unnited, Ijtit tehe oeee i& 
iphfeh^the fife it lighted in a teem which is 
iiemetioaUj sealed: the fire will bum brightly at 
fint owing to the supply of oxygen being sufficient, 
but as the air becomes used up, the action of the 
fire becomes feebler and feebler, till it finally 
ceases to bum when the air is exhausted, or when 
tha coal is no longer in contact with a substance 
with which it tends to unite. Clearly, then, the air 
plays the same part to the coal in the burning of a 
fire as the sulphuric acid does to the zinc in the cell. 
In the following lessons that substance which 


the mx.r. has attained a permanent mine wlii<^ Is 
only about one-third of that which it oi^gi&aily 
possessed. The explanation of the i^mnoinenon Is 
obvious : the plate when covered with hydrogen no 
longer acts as if it oonsisted. of copper ; hydhigeh 
is the substance which is in contact with the liquid, 
and for this reason the plate behaves as if it W^ 
composed not of copper, but of hydrogen. 

The of a cell depende ipon the dijg^erenee 

between the heat vahm of the euibetaneee imwareed 
in, the aliment; the greater this difterenoo the 
greater is the of the cell. Beference to the 
table shows that this difierenoe for zinc and copper 



Fig 3 —Cells connected in Sebils, 


unites vdth the fuel will be spoken of as the 

aliment. 

The action of the fire as well as the cell depends^ 
upon the nature of the aliment. If pure oxygen 
be supplied to a fire instead of air, the fire will bum 
more actively, and this effect might be still further 
augmented by supplying it with chlorine gas ; in the 
case of the cell, its action would be increased by 
r^lacing the sulphuric acid by bichromate or per- 
manganate of potash, or by any more strongly 
oxidising agent than the acid. In any cell the 
amount of aliment as well as the amount of fuel is 
necessarily a fixed quantity, and the cell wiU cease 
to work as soon as either of them gets used up. 

POLABISAtnON. 

When speaking of the chemical actions in a cell, 
it was explained how hydrogen gas was given off 
freely whenever the cell sent a current. This hy- 
drogen plays a most important part in the action 
of the oeU ; it is given off at all parts on the sur- 
faoe of the copper plate, which quickly becomes 
oornffi^ly covered with a film of hydrogen bubbles, 
alter which any further babbles that are evolved 
rise throu|^ At the same time that the 

00^^ plate le becoming covered with hydrogen it 
WM be norified that the SJi.F. of the cell is falling, 
ipndiriMiithe plate has become completely covered 


is 23,940 and for zinc and hydrogen 8,700; the 
difference in the latter case is but little more than 
one-third that of the former, and the E.M.F. of the 
zinc and copper cell must therefore fall to one-third 
of its original value as soon as the copper plate has 
become covered with hydrogen. The deposition of 
hydrogen on the negative element is known as 
polarisation, and the plate which thus becomes 
covered is said to be pola/rised. 

It does not in the least matter what substance 
is used as the negative element provided it has 
a lower heat value than hydrogen. We may use 
lead, silver, platinum, carbon, etc., as the negative 
element, and in each case we will get a different 
E M.F. when the cell first starts working— the E.M.F. 
will be proportional to the difference between the 
heat values of zinc and the metal used — ^but as soon 
as the plate has become polarised, the restdting 
E.H.F. Tirill in every case be exactly the same. 

The hydrogen bubbles^ have another deleterious 
effect on the working of the cell ; gas is Sn ex- 
tremely bad conductor of electricity, and the layer 
of hydroghn babbles through which the ourr^ 
must fiow Introduces a high resistance into 
path of the ourrent. 

THE S.M.F. AN0 BX6X8TAWCX OF A CXLXi. 

The B,M .F. of a cell depends entirely upon iht 
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nature of the enbttancee of which it is oomipKwed, 
and ia quite independent of the size of these sub- 
stances. Two cells if made up of the same materials 
will have exactly the same B.M.Fs., notwithstanding 
the fact that one of them may be a hundred times 
as large os the other. 

The resistance of a cell depends upon the sub- 
stances of which it is composed, and upon the size 
and arrangement of those substances. The better 
they are as oonductors, the lower will bd the re- 
sistance of the cell ; the greater the area of the 
plates, the lower the resistance of the cell ; and the 
closer the plates are together, the more, will the 
resistance of the cell be diminished. The principal 
part of the resistance of any cell is to be found in 
the aliment, and in the film of hydrogen if the 
cell is polarised ; the plates, as a rule, offer but a 
negligible resistance. 

BAJTEBIFS. 

It is not always that a single cell is sufficient to 
send the required current through a given resist- 
ance. In such a case a number of cells are used, 
and are joined up as shown in Fig. 3. Such a 
collection of cells is called a boMery, Here five cells 
are shown connected up in series, which means that 
the copper of the first cell is connected to the zinc 
of the second, the copper of the second to the zinc 
of the third, and so on ; the last copper at one end 
and the last zinc at the other end form respectively 
the positive and negative poles of the battery, and 
are marked *4- and — . The coppers are all marked 
0 and the zinc z, whilst the arrows show the 
direction of the current through the cells. 

When cells are joined up in series as is here 
shown, it is evident that the same cx(,rrent must flow 
through all, and therefore the same amount of zinc 
must be consumed in each cell. In order, then, to 
find the total amount of zinc consumed in a battery, 
we can find the amount consumed in a single cell as 
above indicated, and multiplying this amount by 
the number of cells in series in the battery gives 
the total amount consumed. 


ENGLISH. — XXIV. 

[ConiiMud from, p. 297.] 

PHONETICS (oonttnuecO. 

By this time the distinction between voiced and 
voiceless sounds ought to be abundantly clear, and 
we can go on to deal with the next step in our work 
of classifying speech sounds. We proposed above 
to follow the breath in its passage from the lungs 
outwards, and to notify any interruption it met with 
that would give rise to a differentiation of sound. 
If we kept literally to this programme we ought 


next to deal with the differentiai;ion caused the 
uvula. But as nasal sounds ar6 in English oom« 
parativoly unimportant, it will be more oonv^fent 
to defer their consideration for tho present and to 
explain first that important distinction which we 
have already had occasion to refer to, namely, the 
distinction between vowels and consonants. 

This distinction, it will be found, depends fiinally 
on whether the mouth and its appurtenances, the 
tongue, teeth, and lips, axe in such positions that 
the breath in passing them is subject to friction or 
interruption so as to make a distinct sound. This 
statement will be made more intelligible by experi- 
ment. Take the sounds represented by a in father 
and V in vertical. They are both voiced sounds, that 
is to say, the glottis is closed and the vocal chords 
vibrate in each case. But with a the mouth is wide 
open and the breath issues freely ; with o, the 
mouth is so closed that the breatfi cannot issue 
without making a buzzing noise. Similarly com- 
pare ee in feel with z in zebra. In this case not only 
are both sounds voiced, but the mouth is open to 
about the same extent for each sound, and yet they 
are totally different. The difference is that with ee 
the breath issues freely, with z the tongue is so 
placed as to obstruct the passing breath, and thus 
create a distinct sound. Lastly, compare the oo in 
boot with the b in the same word. Both sounds are 
voiced and both require a protrusion of the lips for 
their proper formation. But in the case of oo, When 
the lips have been placed in the proper position for 
the formation of the sound, they are left open and 
the breath passes through without obstruction. In 
the case of b, on the contrary, while the breath is 
passing out, the lips are sharply drawn together and 
sharply separated so as to produce a distinct ex- 
plosive sound. 

The student will see that we have now arrived at a 
physiological explanation of the familiar distinction 
between vowels and consonants. In the case of a 
vowel the breath passes freely through jbhe mouth, 
in the case of a consonant the passage of the breath 
is axidibhf interrupted. This distinction is so im- 
portant that it is necessary to test it in every 
possible way. So far we have only experimentcfd 
with voiced sounds, for the simple reason that the 
vowel of ordinary speech, as its name, vocalis, im- 
plies, is always voiced. But if we speak in a whisper 
we can, as already explained above, pronounce a 
sound like that of a loud vowel without allowing 
the vocal chords to vibrate. Let the reader do this. 
Let him pronounce in as loud a whisper as he can 
the various sounds represented by the italicised 
letters in the following n^ordsT i^her, fate, 
file, fsal, tool, fall, faa^l. He will find 4)hat he ^ 
distinguish between these sounds perfectly though 
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obofidB lUre Bt\mt the whole time. In other 
wordU he haa produced whUjtered v&nfela. Now let 
himT oompare these whispered vowels with the 
ordinary voioeleBS consonants, for example, with /, 
aand j 0 , jost as we compared the (Ordinary vowels 
with the ordinary vdoed consonants, e, 2 , and b. 
He will find that the consonant/ and whispered ee 
are both voiceless, that is, the vocal chords in 
neither case vibrate. Bat in the latter case the 
breath escapes freely and the sound produced 
is due simply to the resonance of the cavity of the 
mouth ; in the case of /the teeth and lips together 
make an audible interruption to the passage of the 
breath. The same thing is true of whispered ee 
and s or of whispered 00 and p, or of any whispered 
vowel or any voiceless consonant 

By these various expenments we have now 
sufficiently established the truth of the statement 
with which we started that the distinction between 
a consonant and a vowel is caused by the breath 
being 80 interrupted in the former case by the parts 
of the mouth as to produce an audible noise, where- 
as in the latter case it is allowed to escape freely 
into the air. Or to state the same proposition 
another way, as it was first admirably expressed by 
Wheatstone in 1837 • — “ The vowels are formed by 
the voice, modified, but not interrupted, by the 
various positions of the tongue and lips ” Taking 
this then as the definition of a vowel, let us now 
parooeed to examine by what means the numerous 
vowel sounds with which we are familiar are 
differentiated from one another. 

Since “ voice ” is a common element in all the 
vowels of ordinary loud speech, it is obvious that 
the difference between one vowel and another must 
be due to the modifications which the breath under- 
goes in its passage through the mouth The general 
nature of these modifications can best be realised 
by comparing the cavity of the mouth to a tube of 
an organ. In an organ, the sounds produced are 
due to the vibrations of the air passed through the 
different pipes. When a key is struck, the tube 
with which it communicates is at once filled with 
a vibrating column of air. This vibrating column 
gives rise to a “ note ” which varies both in pitch 
and quality with the shape of the tube. It is, 
parhaps, well to explain parenthetically that by the 
term ** quality” as applied to a note is meant that 
characteristic which distinguishes the note of one 
mhsical instrument from a note of the same pitch 
mi any other musical instrument, say the note of a 
piano ^m that of a fiddle. The cavity of the 
human mouth |Jg»n may be looked upon as an ad- 
jjimtablb Organ<>pipet, but it has this advantage over 
1^ ^itir^lMal Instrument, that the sounds it produces 
0^ be ma^ to vary not only in pitch and quality, 


but also in '^kind.” Thus a man may sornttiiiiee 
** pitch” his voice high and sometimes low, and We 
are able tp recognise different speatoa b(y the 
** quality” of their voices. But in addition to thk 
a human being, whether speaking high or lew, 
gruffly or clearly, can always produce at will 
different kinds of sound, that is to say be can 
always mark the differences between the sounds 
which we represent in writing by a, s, i, etc. 

We have just claimed this power as a special at- 
tribute of the human organs of speech, but as a 
matter of fact it is possible by means of a properly- 
constructed organ-tube, or arrangement of tubes, 
to reproduce the principal vowel sonnds employed 
in human speech. More than fifty years ago two 
German professors experimented with tubes for 
producing vowel sounds, and their experiments 
were repeated with success and further developed 
by an English professor at the University of Cam- 
bridge These experiments, however, led to no 
practical results, and did not indeed contribute any- 
thing of much value to phonetic science. 

The point then at which we have now arrived is 
this, that the mouth when uttering a vowel acts like 
the pipe of an organ, and that the nature of the 
vowel is due to the shape of the pipe. If, indeed, 
we neglect the sound caused by the vibration of 
the vocal chords — as we can in the case of the 
whispered vowel— we may say that the distinctive 
vowel sound is entirely due to the vibration of the 
column of air in the pipe formed by the mouth, 
cheeks, tongue, and teeth. Hence, in order to 
classify th^ different vowel sounds, we must proceed 
to examine the different methods by which the 
mouth-pipe— if we may so call it — can be modified. 

The first method which will occur to everyone is 
the alteration of the position of the tongue. By 
placing the tongue in different positions we can 
clearly alter completely the shape of the cavity of 
the mouth. The number of possible positions for 
the tongue is of course infinite, but our ears are only 
sensitive enough to catch broad variations of sound, 
so that there is no advantage in enumerating more 
than a limited number of positions. 

THB SHAPE OV THE TONOlTB. 

How many positions it is desirable to recognise 
we will discuss presently, but first it must be pointed 
out that the mouth-cavity can also be altered hf 
changing the ihape of the tongue. Thus the tongoe 
can be either spread out flat, or tightened up eo Sw 
to be pe^ed and narrow. This difference in shape 
leads to a perceptible difference in sound, thoo^ 
the position of the tongue may be unaltered, 
difference is, however, a delicate one, and ^ 
student may have some trouble with it at first* ^ 
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THB AOTIOK OF THE CHEEKS. 

Thew is, however, another method of altering 
the month-cjavity which cannot he mistaken. If 
the cheeks are dmwn in or the lips drawn down at 
the comers, the cavity of the mouth is ** rounded,'’ 
and a ver^ marked character of sound results. Por 
example, compare the sound of oo in fool with that 
of u in but. As we shall see presently, the tongue- 
position in each case is the same and the tongue- 
shape is the same, but in the one case the mouth 
cavity is rounded by the action of the cheeks and 
the lips, in the other case it is flat. 

There are other methods by which the formation 
of vowel sounds in the cavity of the mouth can be 
modified, but they do not as a rule load to distinc- 
tive differences, so that we need only occupy our- 
selves with the three methods just described. 
They are : 1st, Altering the position of the tongue 
With reference to the palate or teeth ; 2nd, Alter- 
ing the shape of the tongue; 3rd, Hounding the 
mouth-cavity. Of these three methods the first is 
by far the most important from the much greater 
variety of results obtainable. In fact, as has just 
been said, we recognise only two shapes of the 
tongue, wide and narrow, and only two shapes of the 
mouth-cavity, round and fiat, but we have not yet 
decided how many positions of the tongue it is 
possible and necessary to recognise. 

The best way to determine this question is to 
take the familiar vowel sounds of our own language 
'-which, by the way, is extremely rich in vowels — 
and observe how many distinct positions of the 
tongue are required to produce them. This process, 
it might be thought, would only lead us to a very 
insufficient scale, for it would only embrace English 
sounds. But, as will be seen presently, though we 
propose to appeal to English sounds only in order 
to show bow our scale ought to be built up, the 
scale itself when complete will be found to be 
sufficiently capacious to embrace foreign sounds as 
well. The only reason in fact for appealing first to 
English sounds is because they are the most familiar 
to probably all the readers of these lessons. 

WHAT IS A VOWEL? 

But before we can apply this process, we must be 
quite sure that we are agreed as to what a vowel is. 
If, for example, I were to ask my readers to name 
an English vowel, it is more than probable that 
most of them would reply by naming the first letter 
cff the alphabet. But a, that is the a that occurs 
in namCf is a vowel, or at any rate not a pure 
vowel It is a diphthong. That is to say the sound 
represente<d by a in name is composed of two dis- 
tinct vowel elements, each of wMch is separately 
zeoogmaable and each of which requires distinct 


arrangement of the vocal organs for its fcnnatioh* 
It would therefore be useless to appeal to the 
double sound a to guide us in forming a 6oale„of 
simple vowel sounds. 

What then are the simple vowel sounds of the 
English language 7 This question must bean8Were4 
gradually. First of all take the following well- 
known words, hat, bet, bit, but, hot, foot, and pro- 
nounce them aloud. Next out off from each of 
them the initial consonant and pronounce the re> 
malning combinations again aloud, at, et, U, ut, at, 
Mt. Now comes the difficulty, but it can easily be 
got over with a little trouble. Try and gradually 
drop the final t in each case so that nothing but the 
vowel sound is heard. This must be done very 
carefully, so that the student does really pronounce 
the right vowel with absolute correctness when he 
has omitted the consonant. In order to make sure, 
he ought to go over the process several times, first 
saying at, et, it, ut, ot, dCt, and then pronouncing the 
corresponding vowels without the final t. After some 
pains the student will find that he can pronounce 
with perfect ease the short vowels a, e, i, u, o, Od, so 
that the pure vowel sound and nothing else is heard. 

THE POSITIONS OP THE TONGUE. 

As soon as he can do this let him notice wliat 
is happening to his tongue. He will feel that some- 
times it is high up in his mouth, sometimes low 
down, at one time right forward, at another drawn 
back. It will be a good plan for him to perform 
these experiments in front of a looking-glass, so 
that as far as possible he may actually see the 
successive positions of the tongue Let us deal 
first with the three vowels at, et, it. The position 
of the tongue can be clearly seen when forming 
each of these. With all of them it is right forward 
in the mouth, but with at it is low down, with ^ 
it is a little higher, with it it is higher still, right 
up to the roof of the mouth. Thus we see that we 
can detect at least three well-marked positions of 
the tongue according to its height in the mouth. 

But it is obviously insufficient to consider the 
height only of the tongue. Its nearness to ^he 
front or to the back of the mouth must clearly also 
affect the sound produced. Take for instance the 
two vowels in at and ut. In the one case we feel 
the tongue right forward in the mouth, izuthe other 
it is a long way back. What we have then to do is 
to determine how many positions of the tongue 
according to its forwardness or baokwardnesa we 
ought to recognise. Will two be aufijoient! Or 
can we, as before, in the case of the height of th^ 
tongue, detect three well marked^sitions 7 

To answer this question, take the three jfirords IM, 
bwd, bared, and pronounce the last twd as the^ are 
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invariably proboonced in aoatbm England, without 
^any triUing of the n Then, as before, separate 
the vowel sounds from the oonson^ts, and pro- 
nounoe eaoh vowel sound clearly by itself— err, 
air. The first of these, namely the vowel in is 
of course identical with the vowel in hvt that the 
student has already learnt to pronounce. The word 
is only quoted in order to facilitate comparison 
with hifA and bared. But the sounds err and air 
are by no means so simple. To begin with, they are 
both double sounds. The sound err is indeed only 
a {prolongation or a duplication of the simple sound 
er, which we want to catch. But the sound air, as 
generally pronounced, consists of two elements, 
the first is the characteristic one, the second is a 
glide very much like er. So that if we wrote the 
two words out in full we should have to spell them 
in some such way as this : e(r)er^ ai(r)er. There is 
a further difficulty with these two sounds. For the 
er sound is little more than an emphasised form of 
“ voice ” which was described sufficiently above. It 
is on this account we may mention parenthetically 
that the er vowel is so common in the English 
language. It is the easiest vowel to make, and thus 
we allow so many previously distinct vowels to 
glide into it, butter, doctor. Flora, labowr, heard, 
girl, word, curd, her. 

Both these difficulties can, however, be got over. 
Instead of pronouncing the sounds in bud, bird, 
bared aloud, whisper them. By doing this “voice” 
is eliminated, and thus we can be sure that we have 
got hold of the vowels themselves. But this is not 
all. We must get the first element in each of the 
sounds err and air separate from the second. There 
is no more difficulty in doing this than there was' in 
pronouncing the vowels in at, et, it without the 
following f. Assuming then that the student has suc- 
ceeded in doing this, let him now whisper these three 
vowel sounds in succession, that is to say, pronounce 
them without allowing the vocal chords to vibrate. 
If he has been careful to catch the right sounds, he 
will now as he whispers them in succession feel the 
tongue successively advancing forward from the 
back of the mouth to the front. The principal 
difficulty, as we have already pointed out, in the way 
of this experiment is that air is generally and pro- 
perly pronounced as a diphthong ai(r)tfr, so that the 
tongue after advancing to the front of the mouth 
for the initial vowel sound in air, goes back again 
to the midway position in order to add er. But if 
this can be avoided, and only the pure vowel pro- 
nounced, we get a complete horizontal scale of 
three tongu^positions for the three vowels u, e(r), 

THUtTT*81X POSSIBLE VOWELS. 

Tium then we have at length established three 
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horisontal as well as three vertical positions of 
tongue. It is clear therefore that there rnnat 
theoretically be nine recognisable positions of the 
tongue. But we have already stated that apart 
from its position the tongue oan have two shapes^ 
narrow and wide, so we get eighteen possible 
vowels. Again, the cavity of the mouth may be 
either left in its normal condition, or may be 
“ rounded ” by the contraction of the cheeks or lips* 
As this process can be applied to every poslti^ 
and to each shape of the tongue, it follows that in 
theory it is possible to form thirty-six distinct vowel 
sounds. As a matter of fact, however, no one 
language contains nearly this number of vowels, 
and there is one very good reason why they should 
not all be found in the same language. It is this : 
that though all the thirty-six are produced by 
different positions of the speech organs, yet the 
resulting sounds are in many cases so similar that 
in ordinary conversation they would inevitably be 
confused. This statement, it will be noticed, is 
apparently inconsistent with the principle we have 
been going upon in determining our list of vowel 
positions, i.e. only to enumerate positions which 
lead to easily distinguishable results, as in the case 
of at, et, it. But the inconsistency is only appoint. 
For, as has been already explained, the distinctive 
sound of each vowel is due to the shape of the 
column of air in the mouth-cavity; and it may 
easily happen that the same shaped column is pro- 
duced by two quite dissimilar actions of the mouth- 
organs. Thus, narrowing the tongue will in some 
cases produce almost the same effect as raising it, 
and hence a narrow low vowel may possibly bo con- 
fused with a wide vowel of medium height. 

THE ENGLISH VOWELS. 

It is not, however, of so much importance to work 
out this rather fine point as to apply the theoretioajl 
scale of vowels to the actual vowel sounds of our 
own language. But before we can do this we must 
say a word or two in further justification of the dis- 
tinctions between “ wide ” and “ narrow ” and be- 
tween “round” and “open” vowels. The best way to 
explain these distinctions is to give oases wheretwo 
different vowels are produced by the same tongue- 
jwsitUm but by different tongue-sA^tf^ and mooth- 
ehapet. Thus take the vowels in but and/ofAef. 
If the student pronounces these oarefally, be will 
find that the difference between them is, that in the 
case of the former the tongue is narrow or beiqped 
up; in the case of the latter the tongue is wide or 
fiat. J ust the same distinction will be found between 
the vowel about which we have already said so 
much, namely, the characteristic vowel-elemait In 
the word air, and the common vowel in mam. 
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The dietinotion t^etween “round” and “open” 
Towels will be more easily seen. Por in the 
oase of such vowels as 00 in/o^l and aw in a/wl it is 
obvious at once that the mouth is rounded, and it 
is equally obvious that it is not rounded for the 
vowel in hut. In the same way the mouth is 
Irounded fbr the vowels in foot and hot, but not for 
the vowel in father. 

Having made these explanations, we are now in 
a position to apply the theoretical scale of vowels 
to the abtual vowels of the English language. Here 
it is:— 

Nabrow Tongue. Wide Tongue. 

Back. Midway Front. Back Midway. Front. 


i 

High - - 



feel 



bit 

h 

Mid- ) 
hsight j 

but 


foil 

fether 

fine 

bet 

1 

Lew . . 


err 

air 


how 

bat 

r 

' High . - 

fool 



foot 



n 

Mid- ) 
height ) 

no 



boy 


. 

1 

Low - . 

fall 



hot 




This arrangement and analysis is due tp Mr. 
Henry Sweet, one.of the principal English authorities 
on Phonetics. In order to make the table in- 
telligible, the reader must remember that the vowels 
referred to in the oase of the diphthongs are only the 
initial or oharaoteristic elements in each case. Thus 
the diphthong ow is made up of an initial vowel 
sound, which we will call x for the present, and of 
a glide 00. It is this vowel sound x which accord- 
ing jto the table is made with a “ wide ” tongue, 
and an “ open ” mouth, with the tongue low down 
in the mouth and midway between the front and 
back. In the same way the i in fine is some vowel 
which we will call z followed by a glide SO, It is 
this vowel z to which the table refers. So with oi 
in hoy and ai in fail. 

And now, perhaps, the reader may begin to see 
the practical use of this table, and of the phonetic 
analysis we have been going through. Ill-educated 
.people, especially in London, constantly mis- 
pronounce the diphthongs in fine and how. The 
first they turn into something like foin and the 
second into heaow. The mistake is made in each 
case with the initial element of the diphthong. In 
the same way fail is often mispronounced /fe. By 
studying the above table and practising the sounds 
the reader will be able to discover how these mistakes 
are made, and will learn how to avoid them himself, 
shonld he have the misfortune to be prone to them. 


FBBNCH iLND GEBMAK VOWML& 

In order to show the applicability of the abovs^ 
table to other languages, we will s Id here a copy 
of the same scale applied to the principal French 
and German vowels 




fini 

viel 





que 

ende 

see 

chat 

maun 

.. 

dette 

meiiBoh 


tin 

p4re 

an 



BOU 

gut 


lime 

grUn 

und 


fen 

schtlts- \ 

) 

beau 

Bohn 


peu 

on 

Bonne 

homme 

BohOn 



veuf 





The student who is familiar with French or German 
will be able to use this table to test his pronuncia- 
tion. It will be well, however, to warn him that 
the table takes no account of the length of vowels, 
but only of their quality. Thus, both the vowels in 
the French word fini are short, but they are both of 
the same quality as the German viel, or the English 
feel. That is to say, if the French i in fini were 
prolonged, the English would result. In the same 
way the vowels in StS are short ; but if we pro- 
longed the French S, we should get the German ee; 
and if we added the English ee glide to the French 
0, we should get the English diphthong in fail, 
rein, etc. So again in the French chat and the 
German mann the vowel is of the same quality as 
the vowel in the English/aif Aer, but it is pronounced 
more quickly in both of the foreign languages than 
in English. It will be noticed further that the 
French sou is the same as the English fool, and the 
German md as the English foot. Also that the 
French rtf rhymes with the English air. But in 
comparing the English no with the German soJm 
and the French beau, it must be remembered that 
the foreign sounds are pure vowels, while the 
English 0 sound is followed by an oo glide which 
turns it into a diphthong. 


COMMERCIAL BOTANY OP THE 
NINETEENTH CENTURY.— XH. 

[Ck>ntinwd JTom p. 274.] 

FIBRES (continued)^ 

Another substance which has ooiSf^'into uae in 
recent years as a substitute for horsehair isiknom 
as Crin Vegetal, and oonsists of the crushed fibres 
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turn the kaves of Ckamarops kumUU^the European 
Fan Palm* It is cultivated in some parts of 
fikmthem Europe and Northern Africa, particularly 
by French coloniste in Algeria* It grows rapidly, 
so that almost any quantity of the leaves could he 
obtained. It is said that one man can out 400 lb. 
of leaves per day ; the extraction of the fibre, which 
is a very simple process, is usually done by women 
and children. The fibres are either dried in their 
natural colour, green, or dyed black to resemble 
horsehair, as a substitute for which in upholstery 
work it is chiefiy used. It is exported principally 
to England, France, Germany, and the United 
States. The exact date of its introduction is not 
known. Large quantities of baskets are made from 
the dried leaves. 

PODDEBS. 

The question of the extended cultivation of 
fodder plants as well as the consideration of their 
storage for winter use has always occupied more or 
less of the attention of agriculturists, and of late 
years more practical results have accrued in sending 
new fodder plants for cultivation into our colonies 
than in introducing such into our own country. 

About fifty or sixty years since several plants of 
this character were brought to notice as suitable 
and very desirable for cultivation in England. The 
exact dates, however, when they were first proposed 
it i^ difficult to fix. About fifty years since a consid- 
erable amount of interest was excited in the Gama 
Grass or Buffalo Grass {Tripsacmi dactyloides) 
of the Southern States of America. Though it is 
considered by some a good forage plant, it is some- 
what too tender for general cultivation with us. 

Aifa fiahellMa^ better known as DaotylU ccespi- 
toMf the Tussock Grass, a strong-growing tufted 
perennial, native of the Falkland Islands, was in- 
troduced to Kew in 1842, and seeds were afterwards 
obtained and freely distributed. It was at one 
time supposed that it might become thoroughly 
established in this country, but experience has 
shown that the climate is too hot and dry. It has, 
however, succeeded in the West of Scotland, and 
has become established in the island of Lewis. It 
is doubtful whether the plant is really adapted for 
pasture purposes. The tussocks are only formed 
•slowly, so ttot cattle would soon destroy them and 
the plant thus become exterminated. 

Under the name of Broniua Schraderi^ a new 
fodder grass was introduced some fourteen or fifteen 
years ago. The plant, which is now known to botan- 
ists as Comtochloa m^iclcndet, is commonly known 
as AuffTBALmi Pbaibib Gbass. It occurs from 
Central America to the last alpine zone of Northern 
Algenrilia, and has spread over many parts of the 
globe. It is describ^ as one of the richest of ail 


grasses, grows oontiBnoasly and spreads 
Irom seeds, partioolarly on fertile and somewhat 
humid soil. It is a very nutritions lodder and 
pasture grass, besides which it is said to be very 
valuable for sowing in coverts, as it entices hares 
and rabbits into the woods away from the gralA 
crops. 

PT(mgos pdbulaHa, Tibet Hat. —A perennial 
belonging to the Umbelliferm, forming a stem a 
few feet high. It is a native of Tibet, as its 
common name implies, where it is extensively used 
as a fodder for sheep, goats, and oxen. It was In- 
troduced to cultivation as a fodder plant in this 
country about 1840, but it did not succeed. 

Perhaps the most important fodder plant In- 
troduced during this century is that which is 
now so well known as Prickly Oomfrey. This 
was first brought to notice in 1877, and advertised 
as Symphytum asperrimum. The history and valud 
of the plant is thus summarised in the Kew Report 
for 1878 “ It is apparently identical with a 8ym^ 
phytum which has long been naturalised in the 
neighbourhood of Bath and elsewhere, and which 
has been identified by botanists with S, 
rimum^ a native of the Caucasus. Neither the 
naturalised nor the forage plant appear to be 
really identical with that species, but have been 
found by Mr. Baker to agree with Symphyttm 
peregrmum^ which appears to be not certainly 
known as wild anywhere, but to be probably a 
hybrid of garden origin between Symphytum oJHeU 
Ttale and S, asperrimum, ... In England Prickly 
Comfrey has been found very useful for winter 
fodder, as it forms large tufts of root leaves, which 
start into growth early in the year and bear several 
cuttings ; it is greedily eaten by animals which 
refuse ordinary comfrey, the habit and appearance 
of which are not very ffissimilar.” The acclimatisa- 
tion of the plant has been attempted in various 
parts of the world, including India, Ceylon, Singa- 
pore, and Australia, with, however, but little success, 
as it is more suited for cool or temperate countries. 

In 1877 a considerable amount of interest was 
directed to the fleshy corollas of the well-known 
Indian Mahwa tree {BauicL latifolia). The tree, 
which belongs to the natural order Sapotacess, 
is very common in many ports of India, especially 
in Bengal, and the flowers ore produced in such 
large quantities as to cover the ground when they 
fall ; they are succulent and sweet, somewhat like a 
raisin in appearance, but with a heavy cloying taste 
and smell. They are largely used as an article 
food, both fresh and stored for winter use. In the 
year previously mentioned (1877) a quantity v of 
these flowers was sent to England fpr trial in feed- 
ing cattle, as well as for distilling a spirit ffem 
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tbeiiL For the first they were Reported most 
!fttToprably upon, the flesh of pi^ fed upon them 
was said to be especially good, while for distilling 
purposes they were said to have yielded as much as 
6-16 gallons of proof spirit per cwt., the flavour of 
which was very simil^ to that of Irish whisky, 
though by oarefuj rectification it might be made 
exceedingly pure and free from flavour. In India 
the spirit is manufactured on a large scale, and it 
is said that recently the flowers have become a 
regular article of export from Bombay to France, 
where they are distilled, the spirit being put into 
French bottles, labelled as French brandy, and ex- 
ported again to Bombay. As an article of import 
to this country, however, Mahwa flowers have not 
fulfilled what was anticipated of them. 

TIMBEBS AND HARD WOODS. 

Though the extended application of iron during 
the last twenty years, both for ship and house- 
building, has to some extent supplanted the use of 
timber, the increased building operations all over 
the country have caused a continued demand for the 
various building timbers. The attention of our 
timber merchants and ornamental wood dealers has 
not been so much directed* to the introduction of 
new woods as to new sources of supply of existing 
kinds. The pines and oaks are still the woods 
mostly in demand for structural purposes, and it is 
for cabinet work that most interest is shown in the 
application of new woods. Notwithstanding all 
that has been done by the British possessions as 
well as by foreign countries to bring their forest 
resources prominently forward at the several Inter- 
national Exhibitions since 1851, the result* cannot 
be said to be satisfactory so far as the British 
timber trade is concerned. 

The magnificent collections of Australian timbers 
that have from time to time been shown, as well as 
those from the Cape of Cood Hope, notably in 
the Colonial and Indian Exhibition of 1886, have 
not. resulted, as might have been anticipated, in 
creating a demand for them in this country. It 
may be thought that a periodical exhibition is not 
the best means of keeping such things fresh in the 
minds of those most interested, and to some extent 
this is tme, but when these collections find a per- 
manent home, always open to the public, as they 
have at Kew, there can ^ no such excuse. In the 
case of Australasian timbers, however, there may 
be some reason why they have not yet figured as 
regular articles of import with us, and this is the 
cost of freight for so long a distance, coupled with 
the fact that most of the timbers of those far-off 
colonies are very dense and remarkably heavy. 
HdB is, of course, especially the case with the 


numerous species of Skealjfphu, which genus 
furnishes some of the most characteristlo 
Australian woods. 8tUl, there are some that have' 
appeared occasionally in our markets, and ought to 
be regularly known in the timber trade, if only for 
cutting into veneers, should the woods be too costly 
to use in the solid. Of such we may mention 
Muskwood (OleaHa argophylla), TaskAnian 
Myrtle (JFa/gm Omningfiami), and Huon Pine 
{Daerydium FrankUnii), all of which have been 
greatly admired by our ornamental wood dealers, but 
some system of a demand on this side of the world, 
and a ready response on the other, seems to be 
needed to create a trade in these bulky commodities. 

So far as woods for cabinet purposes are con- 
cerned, though fashion rules the demand in this as 
in everything else, there is always a sale for such 
well-known woods as mahogany (which has been 
used in this country as a cabinet wood since the 
middle of the last century), walnut, &c. ; and in 
connection with this it may be worth while here to 
place on record what has been done in the introduc- 
tion of the mahogany tree in India, Ceylon, and 
Mauritius, so that future generations may draw 
their supplies of this valuable wood from the 
East as well as from the West Indies. So far back 
as 1873 seeds were sent from Kew to India, and in 
1879 the cultivation of the tree was referred to as 
an accepted success,” so that there is apparently 
no fear of the mahogany supply failing. 

One of the most valuable woods that has been 
introduced to this country within the last fifty 
years is Sabicu, or, as it is sometimes cn,llcd, 
Saviou. It is the produce of Lysiloma Sahieu, a 
leguminous tree of Cuba and San Domingo, whence 
it is imported to this country, and latterly in small 
quantities also from the Bahamas. The wood is 
so hard, dense, and durable that it was much used 
at one time in ship-building for keelsons, beams, 
engine-bearers, stem-posts, See. It was not much 
known, however, before 1851, in which year it was 
used for the stairs of the great’ Exhibition, and not- 
withstanding the immense traffic upon them, they 
were found at the close of the exhibition to be but 
little the worse for wear. In 1879 Bahamas Sabicu 
wood was first used for weaving shuttles and bob- 
bins, but the demand for this purpose has never 
been large. 

Another building timber of great importance is 
Kauri (Dammuiva augtrcUU). This is a large tree. 
100 to 150 feet high, native of the northern Island 
of New Zealand. Mr. Ransome says, in his report 
on Colonial Timbers (Colonial and J^dian Bxhibi* 
tion, 1886), that “this is undoubtedly the best of all 
soft woods, being remarkably sound, durable, and 
straight-grained.” It is eminently suitable for 
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6iom, itsdgbt and drotilar mocddings, match* 
boj^idiog, and ether joiners’ work, as weU as for 
casto and engineers’ patterns. The wood has been 
Itnpoited in small quantities for many years, and 
always meets with a ready sale. It yields a valuable 
resin known as Kaubi Gch [ses Resins). 

Bcobably there is no branch of the subject relat- 
ing to the supplies of wood or of its utilisation of 
more importance than that which touches the 
stqiply of boxwood or the discovery of an efficient 
substitute for engraving purposes. For some years 
past there has been a gradual falling off in the 
supplies; indeed, in 1875 it was stated that the 
boxwood forests of Mingrelia, in the Caucasian 
range, were almost exhausted, and wood that had 
been rejected in old forests was being eagerly cut, 
and purchased at high prices for export to England. 
The cutting of wood in Abhasia and in all the 
Government forests in the Caucasus was prohibited, 
and about the same time a prohibition was issued 
by the Porte against the cutting of boxwood at 
Trebizonde. The discovery of a wood that might 
be used as a substitute for box is not a new matter ; 
for many years it has occupied the attention of 
practical, as well as of scientific men, but up to the 
present time no wood has been discovered that at 
all equals box for engraving purposes, so that while 
other woods may be substituted for the various 
other uses to which box was at one time largely 
put, namely, for shuttles, turnery, carving, and 
ornamental uses, for the best engravings box alone 
is still in demand. In 1880 some consignments of 
Indian boxwood were received in the London 
market, but the difficulty and cost of transit from 
the Himalayas, where the tree grows, operate 
against its becoming a regular article of export. 

The great increase of illustrated books and news- 
papers continue to put a heavy pressure on the box- 
wood resources, so that an efficient, if not a perfect, 
substitute is as much a necessity as ever. 

The following are the names of the principal 
woods that have been tried and reported upon by 
practical men during the last few years * — 

1. Acer Sugar or Birds* Eye Maple. North 

America, Not favourably reported upon. 

S. Amelanoihier canadensis.— AumioxTH Shade or Service 
Tree. Might prove useful. 

8 *prya €henHM,—Ooovi Wood. Jamaica. Equals bad box. 

4 BvmriaspfRoseL— T asmanian Boxwood Found in North, 
West, and South Australia, Queensland, New South Wales, 
Victoria, and Tasmania. Equal to common or Inferior box. 
8. Carpinite Hornbeam. Britain. Not very ftivow- 

ably reported upon. 

«« Camus jfoHdo.— N orth American Doowood. Rough, 
suitable only toj^ld work. 

7. Cratmgus arjKKlS$to.-*HAWTaoRN. Britain. By for the 
,best wqpd after box. 

8. IHwjwrw tfcswiwa.— E ruhy. Ceylon. Nearly as good as box 
in texture ; ecdour of wood an otijection. 


0. Dfotpyroi fomiMs.— A North-Amefleaa tree. Ileei^eqiial 
to beet box. 

10. .^/oKxieiidroti austrofo.—Queenslandand New South Walee^ 

Suitable for diagrams, ixMters, etc. < 

11. EuonvftiuseuropcsuSfVtr HaeiilfoHfoniti.—pAt'oSA. OWlMW 
where the wo^ is much used for carving and engnavlni^ 
A useful wood, especially for bold work. 

12. Eugenia jnveera. — Jamaica, Antigua, and Martinhiue. 
Suited for bold, solid newspaper work. 

18. Monotoea eUiptioa.—Jia^ South Wales, Victoria, ai^ Tai> 
mania. Not very fovourably reported upon. 

14. Plttoiporum bicolor and P. undufolum. —New South Walei, 
Victoria, and Tasmania. Both woods are suitable only for 
bold outlines. 

16. P^rut communis,— OoMMOJH Peae. Britain. Not Very 
well reported upon, but it does well for engmved blocks 
for calico printers. 

Id. Ehfidodsndron calljiomioum and R. iiuurimum.— Both of these 
have been fovourably reported upon from North America. 
17 Tabebma pentaphglla West Indian Box.— West Indies 
and Brazil. A fairly good substitute for box. 

The most recent substitute for true boxwood that 
has been brought to notice, and one that at first 
promised to become of considerable importance, is 
that known as Cape boxwood. The first notice of this 
wood was contained in a letter from East London, 
Cape Colony, in 1885, addressed to the writer, and 
in the same year about three tons arrived in Lon- 
don. Samples were submitted to several practical 
men for trial and report, and they all agreed that 
the wood did not cut smoothly, but was harsh and 
ragged, and on the whole that it was far inferior to 
boxwood. The trees were said to be sufficiently 
abundant in the East London forests to furnish a 
large supply of wood. Upon receipt of foliage and 
flowers at Kew the tree was found to be a new 
species of Buxu%, and was named Buxu^ Maomani* 
The wood has not yet come into general use. 

MISCELLANEOUS PRODUCTS. 

Under this head are included such products a# 
could not readily be classified under any of the 
foregoing, but which are, many of them at least, ot 
great commercial and economic interest. A refer- 
ence to one trade alone will suffice to prove this — we 
mean the trade in Walking Sticks and Umbebuja 
and Parasol Handles, for while at the present time 
this is one of the great trades of this country, in the 
early years of the present century it was practically 
nil There are no published reftums showing the 
importation of raw material used in this trade, but 
from figures which we have been at some troabje 
to obtain, it would seem that of rattan canes alone, 
imported during the year 1886, there were some 
1,500 tons, of the estimated value of i£d0,000 ; While 
other canes imported from the East numbered 
28,950,000, valued at £94,000 ; and to these nmy 1»e 
added imports from other parts of the world, as 
Brazil, Algeria, West Indies, France, etc., britigl8g 
up the gross total value of rough material to 
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£199yOOD» Placing this against the value of the 
imports in 1850 of £1,600, it will be seen what 
progress has been made in this one trade alone, 
which deals almost exolnsively with prodnoe for- 
niabed by the vegetable kingdom. Another trade 
whose operations are confined almost exclusively 
amongst plants, and which within the last thirty 
yean has considerably developed as a branch of 
English commerce, is that of perfumery, for we not 
only import attar and essential oils in large and 
increasing quantities from Koumelia, Singapore, and 
other places, but the oultivation of perfume plants 
in this country has received more attention; and 
when we know that Mitcham lavender and pepper- 
mint oils are unequalled in the market, there seems 
no reason why the cultivation of such plants and 
the distillation of their oils should not be made 
specially a home Industry. As an illustration of the 
great value of imported perfumery oils, we will briefiy 
refer to those produced by species of Andropogon, 
which are introductions of the present century; 
thus Lbmon Gbabs Oil, the produce of Andropogon 
fiUntiutf was first imported into London about 1832, 
while Kusa. or Gingeb Gbass Oil, from A. Schcen- 
OMtkuit was first brought to notice in 1825, and 
GITbokblla Oil, from A. nardus^ at a much more 
iieoent period. Oitronella and lemon grass plants 
axe extensively cultivated in Singapore and Ceylon 
for oommeroial purposes, large plantations in the 
)atter place being devoted to them, and the oil 
distilled on the spot. Ginger grass oil is chiefly 
distilled in Khandesh in the Bombay Presidency. 
Twenty-five years ago, the export of oitronella oil 
from ^ylon was 622,000 ounces, of the value of 
£8,230^ and it has considerably increased since then, 
besides which are to be added the still greater ex- 
ports from Singapore, a very large proportion of 
which comes to this country. 

As an illustration of what may be done in the 
utilisation of waste products, Cobk stands forward 
as a prominent example. Fifty years ago the uses 
of cork — the bark of Queretu suber — were chiefly as 
stoppers for bottles, floats for nets, in the construc- 
tion of lifeboats, etc. In 1851, however, the ad- 
aptability of cork for very many other domestic 
and manufacturing purposes was practically illus- 
trated, and its uses b^me wider and more general. 
The utilisation of virgin cork for horticultural 
purposes does not date back more than twenty 
years ; previous to its application for window boxes, 
rookeries, orchid-growing, etc., it was a waste 
product, as owing to its irregular growth and 
porous nature it is quite useless for stoppers. 
Another use, however, has since been found for it, 
namely, for grinding into powder, mixing with 
linseed oil and rubber in the manufacture of the 


floor covering known as Hnoleum. In vieir of the 
still farther extended use of the cork tree, plants 
have been introduced into India, where IbeyBiMNit 
to have made healthy and vigorous growth. 

Vegstable Ivobt, the seeds of PkyMephoi 
macTOocyrpa^ a low-growing or almost stemless palm, 
found on the banks of the river Magdalena, and 
producing large globular bunches of fruits about 
the size of a man's head, containing numerous seeds 
which become very hard as they ripen, and being 
white are extensively used as a substitute for real 
ivory, chiefly for inlaying, for knobs for drawers, 
and very largely for coat buttons. Vegetable ivory 
is said to have been introduced into Europe about 
the year 1826, but when it first came into oommeroe 
in this country is not accurately known. 

During the summer of 1878 London, and indeed 
the whole of the United Kingdom, was deluged with 
an enormous importation of hats plaited from a 
kind of sedge. Though they were known to come 
from China, they soon obtained the name of Zulu 
Hats, and they found their way even into the 
remotest villages of the kingdom, being sold at the 
rernarkably low price of one penny each. So 
abundant were they indeed that the market be- 
came glutted, and the hats were sold for use 
as strawberry guards in gardens by cutting out 
the crowns. The consul at Ningpo reported that 
no less than 16,000,000 of these hats, all made 
by hand, had bedh exported in one year. The 
plant from which they are made, which proved 
to be Cypenis iegetiformU, is cultivated especially 
for this manufacture in rice grounds, and the hats 
are made by women and children. The Same plant 
is used for making the Chinese matting which has 
been imported into this country, and so largely used 
for bed-room and drawing-room floors during the 
last few years. 

The so-called Bbiab-boot Pipes, which have 
now become such a large article of trade, were first 
introduced to this country about thirty years 
ago. For some time their origin was quite unknown, 
and they were made only in small quantities. A 
flourishing industry is now established at several 
places in Italy and France, notably at Leghorn, 
Siena, and Grossitto. The roots of the briar,** 
which word is a corruption of Bruy^re {JBriea 
a/rhored)y are collected on the hills of the Maremma, 
where the plant grows luxuriantly and attains a 
great size. When bronght to the factory the roots 
are cleaned of the earth which is attached to them,' 
and the decayed parts cut away. They are then opt 
roughly into pipe shapes and a^i^laced in a vat 
and gently simmered for twelve hours, by whidh 
time they acquire a rich yellowish bnfwn colour, 
for which the best pipes are noted, Thexough 
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blodDf am then pat into eMduo<mtaiiiinffk^ 
ioa handred each and sent to Franoe, where they 
fffe*]»ored and dniehed oft ready for exportation. 

Under the name of Loofahs oar ohemists have 
exhibited in their shops for the last twelve years 
natoral flesh brashes consisting of the vasonlar 
tissue of the fruits of Luffa agyptiaoa^ a climbing 
Gucurbitaoeous plant, native of Egypt and Arabia, 
but grown also in the West Indies and Western 
Africa, where it is generally known as the Towbl 
Goubd. In the countries where the plant grows the 
vascular network of the fruit is commonly used for 
straining palm wine and other fluids, as well as for 
scrubbing-brashes, and making light ornamental 
articles, such as baskets, hats, etc. Quite recently 
a large factory has been established in Germany 
for converting the Luffa fruits into useful domestic 
articles, of which soles or socks to place in 
boots to keep the feet dry and warm in winter and 
cool in summer are among the most important. 
They are elastic, and easily washed with soap and 
water. Saddle undercloths are also made from 
luffas, and are intended to supplant the felt cloths 
hitherto used. They fit the saddle perfectly to the 
back of the horse, and they prevent the animal 
remaining wet under the saddle after sweating. 
Surgical bandage stuffs are also made from luffas, 
and are competing with the wood wool kind intro- 
duced some years ago. 

The uses to which the Luffa or Loofah may yet 
be put are very numerous when we consider that 
they are obtainable in almost any quantity and at a 
very low rate, some bales received in the London 
market a few years ago having been sold at flve 
fruits a penny. 

A new kind of paint or composition especially in- 
tended for coating ships’ bottoms to prevent cor- • 
rosion was brought to notice and experiments made 
with it in Chatham dockyard in 1873, when a sheet of 
iron coated with the paint was lowered into one of 
the basins, and after two years’ immersion was found 
to be practically as clean as when first put down. 
In 1877 a company was formed under the title of 
the Protector Fluid Company for manufacturing 
this paint on a large scale. The fluid, with which 
any colour can be mixed, is prepared with the juice 
t>f one or more species of Eupkorhia collected, it is 
said, in Natal. The discovery of this property 
of the JShtphorbia juice is said to have been made 
accidentally when cutting plants of Euphorbia in 
Natal. It was found that the juice adhered firmly, 
and coated the blades of the knives, thus preserving 
them from The value of a preventive against 
oorrosion and the attacks of barnacles will be ap- 
pamxt,tn saving the cost of frequent cleaning and 
in maintaining the speed of fast-going vessels. 


ALGEBRA.— VI. 

[CknUinwd fnm p, 26S.] 
MULTIPLICATION OP FRACTIONS. 

141. By the definition of multiplication, to mul- 
tiply by jx fraction is to take B,pairt of theatallr^- 
oamd as many times as there are Uke pacU of a woit 
in the multiplier. 

D 

Thus : Suppose a is to be multiplied by 

Here, a fourth part of n is ^ ; and this taken three 
a a a 

times 18 ' - 1-7 + 7 = — ; and so of other cases. 

4 4 4 4 


142. To multiply one fraction by another. 
Multiply their nwmeratore together ^ emd aUo their 

denoTiunatore ; the products a/re respectively the 
nunierator and denominator of the amswer, 

143. The multiplica/tion ma/y often be shortened 
by rejecting the same factors from the numerators 
and denominators of the given fractions. 


Example.— M ultiply 2, and ~ together. 


Here, a being in one of the numerators, and in 
one of the denominators, may be omitted. The 

answer is then — . If a be retained, the product 
ry 

will be — ; and this reduced to lower terms will 
ary 

become — the same answer as before. 
ry^ 

144. To multiply a fraction and an integer to- 
gether. 

Rule.— Multiply the numerator of the fraction 
by the integer, and the product with the same de» 
nominator is the a/nsrver ; or divide the denomincetor 
by the integer, and the quotient with the same 
numerator is the answer. 


m 

Examples.— ( 1) Multiply — hj a. 

„ m am a ^ , 

Here, — X a= — • Fora = T»and 

y V 1 


1 


m 

y 



(2) Multiply ^ by a. 


Here, dividing the denominator by a, we have 
which is the answer. Or, by the former part 

X 

of the rule, multiplying the numerator by a, we 

have — But — =r which is the same re- 
a>x ax X 

suit as before. 

145. A fraction U multiplied by a guanHty equal 
to Us dmominalor by eanceUing the denomimatcr. 
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Examplsl— M ultiply ^ by h. 

Here, I x hzz a. For ^ x ^ = But since 

the quantity d is in both the numerator and de- 
nominator, it may be cancelled, and we have a 
for the product as before. 

146. On the same principle, a fraction is multi- 
plied into any factor in its denominator^ by cancel- 
ling that factor. 

Exeboisb 21. 

1. Multiply ?5.by~. 

c ’’ 2m 

5. Multiply by ^■‘*2 

». Multiply by -i 

4. Multiply ® by — 

6. Multiply bv - 

o 4- 3r 8 

6. Multiply - , and ~ together. 

0 a y 

7. Multiply 'izi, and -L. together 

m y 0 r - 1 

8. Multiply J , and 2- together. 

m h 7 

9. Multiply r- , ~T t . and t together 

hy (i 1 7 

10. Multiply and 5^ together 

m 3a 2ii 

11. Multiply " + by 

12. Multiply ™ +i*, h , and ^ together 

h m 5ci 

13. Multiply by (a - y) 

« - y 

14. Multiply by (3 + m). 

J i- 

15. Multiply ^ by y. 

10. Multiply i by 6, 


Exsbcise 22. 


1. Multiply J ^ , and together. 

2 o 21 

2. Multiply 1 by 

a ^ a — x 

8. Multiply I by 


4. What la the product of x 8, 

24n + 82c 

8. Multiply ^ bySx. 

20x + 25xy 

«. Multiply®, and? together. 

X 8 b 

7. Multiply by ?f ‘tv. 

8x + y ^ oM 


8 Multiply 


^ hv y 

- 


0. What la the produot of !x7k4x-. 

0 a 4 


10. Multiply ?L±-? by 

11. Find the product of a x ~ x 6«. 

33C 

12. Find the product ^ x x ® 

^ 8a; 8a 4 

18. Multiply by 

X — a X r 2a 

14. Multiply _£t!_-by — . 

bx- nb ^ X -a 

Multiply by 

16. Multiply 1 — 5^*^ by 2 + , 

05+ y X — y 

17. Multiply by + ^ 

^ ^ 6xa+4a;>»-0x+(J to«‘-4x*+8x + 2 


DIVISION OP FRACTIONS. 

147. To divide a fraction by a fraction. 

Invert the divisor, a/nd then proceed as in muUi- 
plication of fractions. 

To invert a fraction is to turn it upside down, 
or to make the numerator the denominator, and 
the denominator the numerator. 


Examples.— (1) Divide ^by J. 

__ . a d ad 

Here, we have w x - = i-* 

h c 00 

To understand the reason of the rule, let it be 
premised that the product of any fraction by the 
same fraction inverted is always a unit. 

^ h ab - d , h y , 

Thus - X - = = 1. And — + — r" = !• 
0 a ab A + y d 

But a quantity is not altered by multiplying it 
by a unit Therefore, if the product of the divi- 
dend by the divisor inverted be multiplied by the 
divisor itself, the last product will be equal to the 
dividend. Now, by the definition, “division is 
finding a quotient which, multiplied into the divi- 
sor, will produce the dividend.” And as the divi- 
dend multiplied by the divisor inverted is such a 
quantity, the quotient is truly found by the rule. 

(2) Divide ^by^. 


TT w V j 

Here we have 

Proof. “ X — the dividend. 

Gdh y 2d 

148. To divide a fraction by an integer. 

Divide the numerator by the given integer^ When 
it can be done withevt a remainder ; but when ikie 
cannot be done, multiply the den^jgj^nador by the 
integer. 

Thus the quotient of ^ divided by is j. 
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149. To 4iYide an integer by a teetion. 

Meduee the to the fmn of a fretotUm^ 

mA jpikoepA at h^ore. Or, mtUUply the integer 
the AemmiHator, aad divide the produot by the 
mmeratoTu 

ExiMyiiB*— IMylde a by 

Hore, a =: j ; and j divided j | ^ 


^ c a X d ad j 

Or, ^ T = = — • dnt. as before. 

d c c 

Exbboise 23. 

1. Divide by5i 

r y 

2. Divide by 

X a 

S. Divide — by 

6 lOy 

4. Divide ^-ti by 

8y ^ X 

fi. Divide 'iliay by- L. 

4 a+ 1 


6. Divide by h, 

7. Divide i by 6. 

8. Divide xy by 

9. Divide a5+cx by 

12a 

10 Divide 8ac ~ ® by 

8 


160. By a former definition “ the reciprocal of a 
quantity is the quotient arising from dividing a 
unit by that quantity ” 

Thus the reciprocal ofj^isl-i-^i=lx -=~- 

Hence, tlis reciprocal of a fraction it the fraction 

imerted. For instance • the reciprocal of — . — 

^ ?w -f y' 

Ig ?? ; the reciprocal of i is ^ 

ciprocal of J is 4. Hence the reciprocal of a frac- 
tion whose numerator is 1, is the denominator of 

the fraction. Thus, the reciprocal of - is a; of 

Cb 

— \-ziBa4'b etc. 
a 0 


Exeboise 24. 


1. Divide!^ by 8ab 
x-y 

S, Divide 

10- y 

by 6 ax . 

a Divide ^±21 by 8a. 

^ K 


4. Divide 


a4> 1 — ar 


by d. 


». WvMe by 2. 

«. DiTtde -* by r-V 

7. BivMe 2* . 

o 8 ^ a+b 

& DtvJdeiiJKbyl 

a ^ a 


9 Divide by 

6 ^ 

ah - 2n/ 

2 

10. Divide 21abc by 

X 

11. Divide 8*y by 

c 

12. Divide 18ajy by ^ ,1 ^ 

8m 

18. Divide l « l y , «) ..by 

2ttf«-yy 

2m 

14. Divide 2a + by * 

X 

y + b 


15. Divide 5?!? br SS??. 

ay* ^ xip 

10. Divide by 

x+8 "^a* + 1 

17. Divide - V-. by 

y - 2 ^ y*+2 

18. Divide ®±.^ by 

a + 0 * a b 

19. Divide by 

gjg-a* 

X 

20. Divide by ~ . 

y» ^ ym 

21. Divide 1 + Hy 1 - 4. 

a ' 0? 


22. Divide 

28. Divide by 

#-a« ^ 

o*ae 4 - a 


24. Divide 1- byl-h 

af + a* 

g* 

— a** 

26. Divid€««+4a^4* 


by «+2a+ 


?a* 
a?- 2a* 


26. Divide 9a^ - 28 + 


by 8x - 4 — 


2 


SIMPLE EQUATIONS. . 

151. Most of the investigations in algebra are 
earned on by means of equationt. In the solution 
of problems, for example, we represent the 1W4- 
knorm quantity, or mimhert sought, by a certain 
letter ; and then, in order to ascertain the vadue of 
this unknown quantity or letter, we form an alge- 
braic expression from the conditions of the question, 
which IS equal to some given quantity or number. 

Example — A drover bought an equal number of 
sheep and cows for 840 crowns. He paid 2 orowna 
a head for the sheep, and 12 crowns a head for the 
cows How many did he buy of each. 

Here, let x = the number bought of each. 

Then 2a? = the cost of the sheep in 

crowns. 

And 12a? == the cost of the cows in 

crowns. 

Hence, 2a? -f 12a?=z 840 by the conditions of the 
question. 

Therefore, 14a? = 840 by addition. 

And a?=60, the number bought of 

each. 

Here, the last expression is obtained from the 
preceding one by dividing each member by 14, 
the co-efficient of 14a?. 

It will be perceived in this example that the 
unknown quantity, or number sought, is represented 
by the letter x ; and from the conditions of the 
problem we obtain the quantity 14a?, which is 
equal to the given quantity 840 crowns. This whole 
algebraic expression, 1407=840 crowns, is called 
an equation, 

162. An EQUATION, therefore, is a proposition 
expressing in algebraic characters the equaUty be- 
tween one qwvKtity or set of quantities and another, 
or between different expressions for the same 
quantity. 

This equality is denoted by the sign =, which Is 
read “ is equal to.” Thus «? -|- «= 6 -t* c, and 6 -h > 
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8 =: 17 — 4, ax« equations, in one of which the sum 
of m and a is equal to the sum of h and c ; and in 
the other, the sum of 6 and 8 is equal to the differ- 
ence of 17 and 4. 

The quantities on the two sides of the sign = 
are called m^mberB of the equation ; the several 
terms on the left constituting the firei member, and 
those on the right the second member. 

When the unknown quantity is of the first power, 
the proposition is called a simple equation, or an 
equation of the first degree, 

153. The reduction of cun equation consists in 
bringing the unknown quardity by itself to one side 
of the sign of equality, cund all the known quantities 
to the ether side, without destroying the equality of 
the members. 

To effect this, it is evident that one of the mem- 
bers must be as much increased or diminished as 
the other, or the equality will be destroyed. But 
the members will remain equal — 

(1) If the same or equal quantities be added to 
each. Ax. 1. 

(2) If the same or equal quantities be subtracted 
from each. Ax. 2. 

(3) If each be multiplied by the same or equal 
quantities. Ax. 3. 

(4) If each be divided by the same or equal 
quantities. Ax. 4. 

The priw^pal reductions in simple equations are 
those which are effected by treunsposition, mulUpli- 
eation, and division. 


BBDUOTION OF EQUATIONS BY TRANSPOSITION. 

In the equation a? — 7 = 9, the number 7 being 
connected with the unknown quantity x by the 
sign — , the one is subtracted from the other. To 
reduce the equation, let the 7 be added to both 
sides. It then becomes 7-t-7=r9-l-7. 

The equality of the members here is preserved, 
because one is increased as much as the other. 
But on one side we have — 7 and + 7. As these 
are equal, and have contrary signs, they balance 
each other, and may be cancelled. The equation 
will then be » = 9 7. 

Here the value of x is found. It is shown to be 
equdl to 9 -h 7, that is, to 16. The equation is 
therefore reduced. The unknown quantity is on 
one side by itself, and all the known quantities on 
the other side. 


za; 


In the same manner, if x^bz 
Adding b to both sides, \ 4. j . 

we have / -r t / 


And oaaoeUing «• be- i , j 

fore, we have j ^ 


Ans. 


154. When hnown quantities, therefore, are oon- 
nooted with the unknown quantity by the sign -f or 


•^,the equation 4s reduced by TBAMNMaiC^ 
known quantities to the other side, and preJMng the 
contrary sign. ' 

This is called reducing an equation by addition 
or subtraction, because it is, in effect, adding 'Or 
subtracting certain quantities to or from each of 
the members. 

■lSfSi.7or“” }•+»-«=*-. 

And transposing — w, a?=A— d— 35-f-m. Ans. 

156. When several terms on the same side of an 
equation are alike, they must be united in one, by 
the rules for reduction in addition. 


Example. — Reduce 
the equation 

Here, transposing 65— 
47i, we have 

And uniting 75—55 in 
one term, we have 


|fl. + 65-4A = 75. 
|a!=7&-5J-»-4A; 
j®=:2J-f4A. Ant. 


166. The unknown quantity must also be trans- 
posed, whenever it is on both sides of the equa- 
tion. It is not material on which side it is finally 
placed, though it is generally brought to the left- 
hhnd side. 


“we ) 2^ - A - d=Zx-2w. 

} A-d = a.. Ant. 

167, When the same term, with the same sign, is 
on opposite sides of the equation, instead of trans- 
posing, we may expunge it from each. For this is 
only subtracting the same quantity from equal 
quantities. 

}<r-t-3A-|-d=J-t-8A-h7A 

158. As all the terms of an equation may be 
transposed, or supposed to be transposed, and it is 
immaterial which member is written first, it is 
evident that the signs cf aXl the terms may he 
changed, on both sides, without affeoting the 
equality. 

Thus, if we have 0 — 9 = 

Then by transposition 1 ^ . 

we have j ^ ~ * 
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Or, by ciian^g the 
places of Ime mem^ 
bcfrs 


— fly + 8 zc — • d? 4" 


189. if all the terms on one side of an equation 
be tmnspoeed, each member will be equal to 0. 

Thus, if fly -f 8= if, then it is evident that fly 4> ^ 

-ifs=0. 


SXBBCISB 25. 

, 1. Reduoe fl + 2»!~8 = 6- 4 + « + a. 


2. Reduce y + ob — /im = a + 2y-a6+ Zim. 

8. Reduce * + 30 + 7aj^8-6A + 6*-d + 6. 

4. Reduce 6A + 21-4a?+d=12-8a; + cl - 78^ 
fi. Reduce + 10 4- a = 26 + 4 k + a. 

6. Reduce 5c + 2a: + 12-8 = x + 20 + 6c. 

7. Reduce a-fb-8*=20+a-4x4-b. 

8. Reduce x + 8--2x-4 = 84+8<k-4-6x. 


9. Reduce 4K--2*fl8t=5!r+8. 
10. Reduce 24-2a! = 8a;-8 + 2. 


11. Reduce 8 + 5® - 18 = te - 22. 

12. Reduce 10® + 60 + 7® = 28® + 64 - 12®. 

13. Reduce y — 10 — b=.6-6. 

14. Reduce ® - 10 + c - 14 — c = 0. 


BBDUCTION OF EQUATIONS BY MULTIPLICATION. 

160. When the unknown quantity is connected 
with a known quantity by the sign of division, the 
reduction is effected by multiplying both members 
of the equation by the latter, if it be the divisor ; 
and by the fornier, if it be the divisor. 

In this case, it will be particularly useful to 
remember a rule formerly given, namely, that a 
fraction is multiplied by its denominator by re- 
moving the denominator ; or, in other words, put- 
ting down the numerator as the product. Also, 
that after this process has been performed, trans- 
position is still to be employed as in the preceding 
examples. 

EXAMPLE.—Reduoe the equation ? + a = ft -f- 

0 

Here, multiplying both sides by c, we have, for 
the product, w <ic -rz-hc cd ; and, by transposi- 
tion, wzzbc cd^ao. 

161. Though it is not always necessary, yet it is 
often convenient, to remove the denominators from 
fractions consisting of knonm quantities only. This 
is done in the same manner as in the preceding 
rule. 

Example.— Reduce the equation ? = f 

a h c 

Here, multiplying by a, we have . 

* 0 0^ 


agkin, multiplying by b, we have bxzzzad -i- 


ahh 


]afl0y, midtiplying by o, we have bcssi=zacd 4- abh. 


Whfboe <9 = 


acd + abh 


Aneqiuttioi^'fSfi>y be olea/red vf fractions by 
both members by all the deneminaters. 

^ 198. In oleiiHng an equation of fractions, it often 
that « numerator becomes a multiple of 


its denominator (i,e,, can be divided by it without 
a remainder), or that some of the fraotionB can be 
reduced to lower terms. When this occurs, the 
operation may be shortened by performing the divi- 
sion indicated, and by reducing the fractions to 
their lowest terms. 

164. In clearing an equation of fraotions, it will 
be neoessary to observe that the sign — prefixed 
to any fraction denotes that the whole value is to 
be subtraoted, whioh is done by changing tho signs 
of all the terms in the numerator. 

Example.— Eedttoe = o - 

r 

(a—d)r 

— 3^ -f 2Aw -f 6^’ 

Exercise 26. 

1. Reduce the equation + 6 = 20. 

6 

2. Reduce the equation + d = A 

a + b 

3. Reduce the equation ■■ ■ - - 4-7*8. 

10 - ® 

4 Reduce the equation - = ^ 4. 5 - 

a d g m 

6. Reduce the equation J = ? 4- f 4- f . 

2 8 6 2 

6. Reduce 5 - ? = 6. 

7 Eeduc;f = § + ^ + ^^. 

8 Reduce 2® - — = 1 ? + 

6 26 6 

9. Reduce - x + ^ + 

2 4 I 14 4 


REDUCTION OF EQUATIONS BY DIVISION. 

165. When the unknown quantity contains any 
known qva/ntity as a factor, the eq'uation is reduced 
by dividing every term on both members by this 
known quantity. 

Eilamplb.— Reduce the equation aoj-fft— 3A=if. 
Here, by transposition, we have na; z=:if -f BA— 8; 
j .j. d+Zh-^b . 

and dividing by a, we have x = • Ans. 


166. If the unknown quantity has co-efficients in 
several terms, the equation must be divided by the 
sum of all these co-efficients. 

Example. — Reduce the equation Zx •r bxbz 
a^d. 

Here, 3a? — Ja? = (3 — J) fl?; and (3 — ^) X a?= 


Whence, dividing by 3— &, we have a?=z 
a ^d 


5^* 


Ane. 


167. If any quantity, either known or unknown, 
is found as a factor in eeery term, both members of 
the equation may be divided by it. On the other 
hand, if any quantity is a divisor in every term, 
both membm of the equation may be mndtipUei 
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by it. In this way the factor oi divisor will be re- 
moved, and the redaction may be effected as before. 

Bxamplss.<^ 1) Reduce the equation am -f 3a5 
-f a. 

Here, dividing by a, we have m 85 = -f 1 
and, by transposition, m=:(>^ + 1 35. Am. 

(2) Reduce the equation — 

m flj m 

Here, multiplying by m, we have a? 4- 1 — 5 = 
and, by transposition, a? = 7i— -|- 5—1. Am. 

168. A proportion U converted into an equation 
by nuikinq the product of the eoctreoies one member 
of the equation^ and the product of the meam the 
other meniber. 

Example. — Reduce to an equation ax\b\\eh\d. 

Here the product of the extremes is adx, and the 
product of the means bch ; the equation is, there- 
fore, adx = boh. Whence a? n — , • Am. 

aa 

169. An equation may be converted into a propor- 
tion by reeoUoimg one Me of the equation into two 
faetOTB for the middle terms of the proportion, and 
the other side, into two factors for the extremes. 

Example. — Convert the equation adx = boh into 
a proportion. 

Here the first member may be divided into the 
two factors ax and d ; the second into ch and 5. 
From these factors we may form the proportion 
am : 5 : \oh \d. 

Exercise 27. 

1. Reduce the equation 2a: = - — - + 46, 

c h 

2. Reduce the equatiou oa; + x = 6 + 4. 

8. Reduce the equation x - LlJi = fLti?. 

/t 4 

A Reduce the equation xx(a + 6)-a~6=fdx(a + 6). 

6. Reduce to an equation a + 6 • c : : h - m :j/. 

6. Reduce to a proportion the equation ay + 6y = cA - cnu 

7. Reduce the equation 16x + 2 a 84. 

8. Reduce the equation 4x - 8 = — 3a; + 13. 

9. Reduce the equation 10a: - 19 = 7x + 17. 

10. Reduce the equation 8a;~3 + 9= ~7x + 9 + 27. 


1. bcea, 

S, a*^. 

a eoabod^. 


KEY TO EXERCISES. 

Exercise 12. 

4. (a* - 6»)8. 7. - a*. 

5. 8«a». 

0. a*+a**— aa:*— a;*. 


1 ^ 

‘ 4y' 


Exercise 18. 

2. 1. 3. 1. 4. -. 

r » 6 


5. 


r- 1 


1 . 


1* 


Exercise 14. 

X + a 


2. ^ 4a» 

6 * 

8 . ^ 

Sa + 2y 


5, ^ + 0X4-0* 
a 

a 4o* + 6a6 4.ft6s 
aa+86 * 


7 8a4 — X* — X 4- 3 
+ 1 

ai:*-^2x"+ 1' 

13, 


10 . 


as^ + «»-l0* 
4a#A 9xAl 
2a^ - 


4x»-a:«-8x4-2 
Sx* - a^ - bx + 8* 


1 65wy 18cym 
SyMy* 8ymy* 8ymy‘ 

2 8dx4- Thx Zad + Hnh 
‘ adx -f Wmc* zdx + mu 


Exercise 

0. 


16. 

OOcx 5o6 
20ac’ 20oc‘ 


, and 


20ao 


and 


8rx + 8x 
Sdx-rZhx 


8. ana “±i. 

o« _ 6» a«-6* 

^ ^ M and ^ 

my* my’ my’ my* 

5. and^. 

hV W 1»V 

6 i?2',and 
lOab 10a6 10a6 

7. “f, and 

2y 2y 2y 

8 and 

yayz’ Sayz* Zayz* 

ayz 

Zayz 


10 . 

11. 

12 . 

18. 

14. 

16. 


2«ay 1405y 2246x - 

§86y’ 286y* 'MSy* ^ 

ThL 

286y’ 

OSocr 4axy 
4aox * 4acx * 4acx' 

and 

4acx 4ucx 


a«6» 


and 


0*6* 


a£^ ^nd 5li£!ii£±J 


X* — a* 


and 


X* — ax + a4 


x^ + a* x>+o* 

BOodef 40ad^ 
bOabcd^* 60abod</‘* 
46a6e/ 48<)^ 

OOabctifl/'* mbod^” 


andJ«2“ . 
eOuOode/ 


Exercise 16. 


1. o + m + ^. 

b 


8 . 


hr 


adx — ab 

d * 


2. m - 1 + dy - 'ii. 

a 

8 ^ 

4. 

c 

5 ° + c 

X 

rt mh + dh — md—dS — r 

. __ . 

« cx — a — h 


U-by^e 

-jqf— 

x* 

X — a* 

2a4— a» 


10 . 

11 . 

12 . 

18. 


X4- 2a 
12a« 
4a-8x* 
2a 

a + x’ ^ 


1 . 

76+14 

2. 

80a— 16 to’ 

o aW 

*• SdV*- 

a OW 

^* “"dl~* 


Exercise 17. 

12. 2x. 

18. iaxy. 


x *+a» 

X* — a»* 

0a:*-l8x + 4 
x» - 19x + 12’ 


7. 

168-21a 

8. 4. 

9. abed/. 

10. 46. 

11. 4y. 


2 

15. 8c + Ox. 

Id. ay - 4a. 

17. 6 + X + UI+ l±i?. 


18. (1) !? 


w-i. 




10 . 


adx 


andq 



BOTAinr. 


so. 


•Jffi ?I5!S, J<!V. ud sa. 

2k( 0|^ 4m 


Jl, 


28. 

84. 


2oog 

86(li' 

obcH? 

7 * 


Bxbboisb 18 . 


SfciH - 2rd - d» 

§35 • 

qy — 6d + md 
dy 
am 
my 

or - am - dA 
dm - dr 
- 6 . 

4oda; + 0i)cx + bdw 


9. o+c+»y+ 
10. 48 + 2a - 


ax + 6* + 4d 


4x 


2ft 


4a + 4aft - 2x + 2 


11. y + 

12, 2a + 2x + 1. 


2c 


14 8d+ 


/i + d . 



bdx 


m - y 

_l_ oc/ix + aHy + 

15. 5*+''-±i''or^+‘'±??’. 


acy. 


c c 


Exeucise 19. 


1. 

ad + dy ~ h) 

Ur 

4. 

17d - 9tt 

12 ’ 

2. 

ay - dm -i- bm 

6. 

fty — dy + bm 

my 

my 

3 

odb d — b 

0. 

am + w — d* + d 


aft ' 

dm 


Exeboise 20. 


11. 


10. 

X* - y* - 10a + 106 

y V 

lOx+lOy 

2. 


11. 

c - a 


cd 

12. 

y ~ 2x 

8 

1 + ®-.^. 

xy 


d 

13. 

2y ~ X 

4. 

6 

14 

2xy * 
a>x - 6*x 


5 «c -cg - ftd- 6y 

fto 

6 q y 4- 6y — ex + d x 

xy 

7 q<^ -t- qy ~ ^ 4- ex 
hd + by-dx-xy 

8. a_ 2» + 8dy , 

iy 

C 


16. 

16, 


xyz 
ft — 8a 
a»b» 

1 

X'l + X 


17 4x- 


a*6— a» 


18. 


4xy 


a^* - y» 
i». ^ 


4- y* 


BOTANY.— XIV. 

[Continued from p. 298.3 
THE CLASSIFICATION OF PLANTS. 

We have now discussed the chief points in the in- 
tmal and external anatomj in the highest group, 
or ftrb*kingdoin, Of the plant»world. In doing so we 
have also briefly ognsidered the main functions or 
physlologlpal clSraoters of their several organs. 
We saw, hoa^ever, in onr very flxst lesson, and still 
iBpreeMhiBgly» perhaps, in the coloured plate in onr 


m 

fifth lesson (Vd. III., p. 158), that the Vegetable 
Kingdom embraces various other types of plantdife 
very distinct from, and in some cases alinast as 
numerous as, the flowering plants. Besides the 
ordinary fruit-bearing or angiospermous* plants, in* 
eluding the dicotyledons, represented in that plate 
by the sunflower, and the monocotyledons, repre* 
sented by the sugar-cane, there are the gymno-^ 
sperms, bearing naked seeds, i.s., without closed 
ovaries or stigmas, represented by the two some* 
what distinct types, the yew and the cone-bearing 
pine. Still more simply organised are the ferQs, 
horsetails, and club-mosses, in which we have no 
true seeds, but m whfch there is still a marked 
distinction between stem and leaf, and a vascular 
system. Descending the scale of being to the 
mosses and liverworts, we still And stem and leaf, 
but the structure is entirely cellular ; as it is also in 
the yet more lowly organised fungi and algeo. In 
these two great groups true leaves, as lateral ap- 
pendages of a stem, are no longer recognisable, but 
we find an immense range in size, and even in or- 
ganisation, in each senes, both in the algos, or those 
that contain chlorophyll, and in the fungi, or those 
that do not. Accordingly m the plate we have the 
algae represented not only by the large and familiar 
bladder-wrack, but also by the microscopic siliceous 
diatoms ; and the fungi represented by the minute 
yeast-plant and bacteria as well as by the larger 
agarics, or mushrooms and toadstools, pufE-balls, etc. 
Before describing these lower types, however, we 
will say a few words upon the general principles of 
classification adopted in botanical science, and then 
consider the groups in descending order ; beginning, 
that is, with the most highly organised, as being the 
larger, more conspicuous, and more familiar forms. 

So great is the number of distinct kinds of plants, 
or Bpeem, as they are termed in science, that no 
one could possibly bear them all in mind or recol- 
lect their distinctive characteristics. It becomes 
necessary, therefore, to arrange them in a succes- 
sion of larger or more general groups according as 
they agree with one another in many or in fewer 
characters. We can more readily remember the 
characters of the comparatively few larger groups, 
and, knowing them, can on examination refer any 
plant to its position in the series. We may see a 
field full of buttercups or daisies, a wood full of 
primroses or violets, or a moor covered with heather ; 
but when we examine the numerous individuals in 
either case, we may find that they sgree in all 
essential characters though differing in size, in the 
number, or even in the shade of colour of their 
flowers, or in other minor matters. We shall find 
that the pollen of any one of the butt^ottp% 
violets, or heather-bells, will serve to fertilise the 
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ovules of anj othert and that plants springing from 
seed so ferUUsed will resemble their parents in all 
essentials. We* express this by saying that all the 
plants in each case belong to a single speciet, and 
naturalists of all schools agree that the individuals 
of a species have all had a common ancestry. In 
the oases just men- 
tioned^ for instance, 
these may be 
culut acrit (Pig. 66.), 

BeUii jferenniij Pri- 
mula vulgariit Viola 
iylvatiea, and Cal- 
hma Erica; and, as 
we saw in our first 
lesson, the second 
name in each case is 
the tpeoijio name, 
peculiar, that is, to 
that species. Never- 
theless it is by no 
means easy to deter- 
mine in every case 
what characters are 
sufficiently constant, 
true to seed, and im- 
portant, to consti- 
tute a species. 

Among the wood- 
violets, for instance, 
we may find that 
most have broad 
pointed leaves, broad 
blue petals with 
numerous branched 
dark veins at their 
base, and a thick 
yellowish - white 
spur, but that some 
have the leaves 
drawn out into a 
longer point, the 
petals narrower and 
more lilac, with few 
slightly branched veins, and a compressed dark 
bluish spur. Some botanists consider these two 
forms distinct species, naming the second and less 
odmmon V. Reichenibaohia/na, whilst others call 
them both varietufi of V. rylcaiiea^ the first **var. 

and the second ** var. Reiohenhcbohiana” 
•* var.” being the abbreviation of ** varietas.” These 
two schools >tfe familiarly known as “ splitters ” and 
“lumpers.*’ A beginner should accustom himself, 
l*y comparing plants with descriptions in thorough 
works, to note minute differences of structure. Such 
miniite oliaraoteni as arb in most oases relied oa in 


splitting what are termed “critical spedes” can 
seldom be readily observed save in living plants.* 
In either of the two forms of violet just niMi* 
tioned, we shall find at the base of the leaf-stalk 
two small and narrow stipules ; but if in a neigh- 
bouring corn-field we happen to find the wild 
pansy, we shall at 
once see that these 
are replaced by a 
pair of large leafy 
and pinnately lobed 
stipules. This is only 
one character that 
makes us look upon 
the pansy as a dis- 
tinct species, V tri- 
color, Both the 
wood-violet and the 
pansy, and in fact all 
other violets, agree 
m having monosym- 
metric flowers with 
auricles or ear-like 
lobes at the base of 
each of their five 
sepals, a spur to the 
posterior of the five 
petals, and tail-like 
appendages from the 
base of the connec- 
tives of two of the 
five united anthers. 
For these reasons we 
class them together 
in the genut VioJn. 
According to noe 
theory of descent, all 
the species of a genus 
are descended from 
a common ancestry, 
but from a common 
ancestry more re- 
mote than that 
common to the in- 
dividuals constituting a species. So, too, the 
buttercups of which we have spoken will all agree 
in having a cylindric peduncle and spreading 
sepals ; but close by, others may be found which 
send out runners, and have a furrowed peduncle, 
and others again with a bulb-like base to the stem, 
a furrowed pedunple, and reflexed sepals. These 
will belong to the species R. rejfcnt (Fig, 64) aiid 

* As » “Flora,” or doscrlptlve to Biitiah flowei^ 

tog plants, either Profeseor Babtngton's “Mwiaa of BrltUh 
Botany” or Sir Joseito Hooker’s “Studcat^i 
reoDBunesM. r ^ 



Fig. 64.— ilanwncttltM ripens, Creeping Buttercup. 
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Mlmuf respectively ; but ia the genus Raimneulm thoughts of the Creator, for, according to the theory 
there are altogether about two hundred species, of descent, which gives us the most rational bx- 
abOul twenty-^five of which occur wild in Britain, planation of the meaning of resemblances, we are re- 
including such diverse ' constructing the pedi- 

forms as the lesser A Vegetable 

celandine (i2, i'Wr/ij) JS^KL \ Kingdom. Taking, 

and the water crow- ^ / \ /n therefore, all charaq- 

foots. Such a genus 1 \ ^/y/ ters into consideration, 

as this is often divided I ^ Antoine Lau- 

for convenience into V/ I Jussieu first 

sub^genera; the water v (I ' pointed out in 1773, 

crowfoots, for instance, \ [ I / K ^ weighing their relative 

with their white petals L importance in thegroup 

with a yellow gland at ^ and not merely count - 

the base, and some of them, we group 

their leaves generally ^ genera together into 

submerged and much ^ natural orden^ which 

divided, form the sub- \ I / ^ sometimes b^ sub- 
genus Batrachium. \ I ! 1 I 1 I Jr ^77 divided into tnles. 

Sub-generic names are \ I I I \ i J The Latin names of the 

not generally men- W \ I f orders and families are 

tioned in speaking of LIpP^ // ^BBr adjectival, ending in 

a species. ml/ ^ because agreeing with 

Though mention has ^^jMPT| L 1 m / I . the word^kru^^e under- 

only been made of a (IM /y stood. Thus, “ Manure 

few characters in each | // ^ ^ B means “plants 

case, it will have been 'I I ft H \1l 1 V 1 ^ M lli Ranunculus^ 

seen that in classing f 1/ jf W Wil i/y/ y/ | With the genus 

species together in one r I m m i for instance, we 

genus the characters I \^^J| '' class in one order 

of the whole plant are ■ ^ “ pHConies, aconites, 

taken into considera- M larkspurs, columbines, 

tion. We shall find that " hellebores, anemones, 

the genera of flowering ^ clematis, and others, 

plants will commonly i These all agree in 

have the same number Fig. 65 — Rannnndna acria, Common Buttercup, 1 Flower in certain characteristics, 
of parts and the same fn^sSon ^ honey-gland 8. Btamen. 4. Achene having the calyx poly- 
insertion in the flower, sepalous ; petals hypo- 

the same kind of fruit and seed, and the same general gynous, in form various, sometimes absent ; stamens 

type of leaf in all their species ; but that the species ordinarily numerous ; anthers usually adnate ; car- 

will differ from one another in the size and form of pels one or numerous, never combined ; ovule ana- 

the various parts, whilst the mere colour of petals tropous ; embryo dicotyledonous, small, at the base 

or of fruit is commonly only a varietal character. of a homy albumen ; and fruit apocarpous. Of these 

So far 08 we endeavour in any stage of our cla^sifi- characters the most essential are the hypogynous 

cation to take all the characters of a plant into stamens and apocarpous fruit. If the student meets 

account, our system is a natural one; whilst a with any plant having these characteristics, no matter 

system based only upon one set of characters will how different the general appearance of such plant 

be an a/rtifioial one. An artificial system is at best may be from the general appearance of the butter- 

but a mere index, like an alphabetical arrangement, cup, no matter whether the size is different the shape 

telling us nothing about a plant beyond the one char- or colour of the flower different, still it is almost 

aoter considered, and both separating, as we should sure to belong to the Ranunoulacecp. But what is 

soon And, plants obviously ^lied to one another, the use of this classification ? the reader may ask. 

and {flaoing toj^etjj^er others that have practically Take a supposed case. You are shipwrecked on 

but one character in common. In constructing the some unknown island, or you are a farmer in some 

Natural s^tem, on the other hand, we may revet- unexplored land, and you meet with some gay- 

ently be said to be thinking out for ourselves the looking flowers and tempting-locking herbs ^ the 

0 « 
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fruit is apocarpous and the stamens are hypo- 
gynous; then l^ware of such plants, neither eat 
them, nor permit your cattle to eat them. They 
are most likely poisonous, this being a leading 
physiological characteristic of the tribe; and in 
certain species the poisonous principle is so ex> 

tremely virulent 
that death would 
speedily result 
from swallowing 
a small portion. 
Such knowledge, 
not a mere classi- 
fication of plants 
without refer- 
ence to the pro- 
perties of the 
members falling 
under each 
group, consti- 
tutes the really 
useful part of 
botany. 

Having thus 
studied the gen- 
eral character- 
istics of the 
Banvnoulacetp, 
taking the but- 
tercup as our 
standard of com- 
parison, let us 
see how far gen- 
eral appearances 
may alter without the essential characteristics 
being interfered with. 

What plant is apparently more unlike the butter- 
cup than the clematis? Nevertheless, it will be 
found on dissection to present the essential char- 
acteristics of a ranunoulaceous plant. 

The larkspurs, again, differ so greatly in appear- 
ance from the yellow buttercup, that none but the 
botanist can see any alliance between them. To 
his educated eye, however, the affinity is evident. 
The circumstance in reference to which the name 
larkspur is given depends upon a curious formation 
of one of the sepals, something like the spur on a 
bird’s foot ; but it is a condition of less botanical 
importance, thus assisting to indicate a genus, not 
an order ; and coloiir is of still less botanical im- 
portance. Inside the calyx of a larkspur are four 
petals strangely shaped, two of them having long 
tails. Thus the larkspur wears a complete mask ; 
but the botanist at once recognises the order by 
the essential signs of apocarpous fruit and hypo- 
gynous stamens ; and onoe recognised, once referred 


to Jlmunculaceat larkspurs would be jostly to 
suspicion as poisonous plants, a oharaoter which 
they richly deserve. ^ 

When we attempt to group orders into larger 
divisions, we may well be struck by the dirtinction, 
to which reference has been already made more 
than once, between flowering and flowerless plants. 

This distinction was flrst laid hold of as a basis 
of classification by the celebrated Linoasus, and to 
this extent the classification ‘adopted by that great 
philosopher was strictly natural ; beyond this, how- 
ever, it was altogether artiflcial, as we shall And 
hereafter. 

Now, taking advantage of this distinction, the 
great S wedisli naturalist termed the evidently flower- 
ing vegetables (from the Greek word 

^alvofiai, pliainoma'i, I appear) ; or phanerogamouity 
(from the Greek word pavtpSs, pka/neros^ evident) ; 
and he designated the non-flowering, or, more cor- 
rectly speaking, the not evidently flowering plants, 
by the word crypt ogamic (from the Greek vord 
KpvTrr6s, krvptost concealed). The department of 
cryptogamic botany was, however, very imperfectly 
known to Linnaeus ; so it was to the classification 
of flowering plants that his chief efforts were 
directed, and it is his mode of effecting this that 
we have to examine. Linnaeus arranged all flower- 
ing plants under twenty-three classes, founded, as 
wo have seen, on the number and arrangement of 
the stamens. With respect to further divisions of 
these classes, most of them are divided into orders 
founded on the number of free carpels or styles 
entering into the composition of the gynaeoeum. 

The botanist who sets about applying the prin- 
ciples of Linnaeus soon finds that the same class is 
made to contain plants of different natural families, 
whilst others having afltoities to each other are 
widely separated. It would be unjust to the 
memory of Linnaeus, however, not to say that he 
recognised the desirableness of classifying vege- 
tables according to their natural alliances, if this 
could be done ; but at the time when he lived a 
sufficient number of facts to admit of this had not 
been collected. “ All plants,” remarks Linnaeus, in 
his botanical philosophy, “ are allied by affinities, 
just as "territories come in contact with each other 
on a geographical chart. Botanists should un- 
ceasingly endeavour to arrive at a natural order of 
classification. Such natural order is the final aim 
of botanical science. The circumstance rendering 
such a plan defective now is the insufficient know- 
ledge we have of plants, so many species of which 
are yet undiscovered. When these species are dis- 
covered and described, a natural olassiflpat^n will 
be accomplished, for nature does not proceed 
abruptly, as it were by leaps.” 



Pig. Q&.--Caltha pahistris, the Mareh 
Mcingrild. a, Esnential organs et, 
stamens ; fr, ring of follicles ; hi, 
receptacle. 
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These sentiments, made known bj the great 
Swede himself, prove to us that he only intended 
his artidoial classifioation to be a provisional ar- 
rangement. At the same time it may be conceded 
that it is the best of all the numerous artificial 
systems which have been propounded. Whilst an 
artificial system is in its very nature definite, final, 
and complete, the Natural system must always be 
susceptible of improvement in detail, representing 
as it does a summary of all our structural know- 
ledge for the time being. 

It is now generally recognised that the Crypto- 
gamia include several distinct types of structure, 
each of which is of as high a grade of consequence 
as the Phanerogamia. Among these the lowest is 
exposed to all higher plants by the absence of a 
distinct stem and leaves. This type includes the 
two groups the Algas and Fungi, which are known 
collectively as Thallophyta thallus- plants), 

their main structure being termed a thallus All 



Fig. 07.— Flower of Anemone In section hi, ovate receptacle ; 
I, petaloid calyx ; at, stamens ; //, carpels. 


higher non-thallophytic) plants have been 
termed Carmophyta, or stem-plants, as having 
distinct stems; but here again three types, of 
which the highest are the Phanerogamia, are now 
recognised. The two main divisions of connophytic 
cryptogams are the Pteridophyta, or ferns and their 
allies, and the Bryophyta, or mosses and liver- 
worts. 

We may thus divide the vegetable kingdom 
into four sub-kingdoms; the former groupings 
of which will be more cldarly seen by the follow- 
ing table : — 

' Phanfrogamia, or Flowering- Plants. 1 o 

^ j I PUridoph/yta, or Ferns and Fern Allies. > | 'S, 
c3 { Bryophyta, or Mosses and Liverworts, j 5^ 

O w ( Thallophyta, or Algae and Fungi. 

These sub-kingdoms are mostly divided into 
classes, the two highest having, however, a sub- 
4ivi8lon of a higher grade. A bare enumeration 
cf thl»6 olimesa according to a system which 
is repois»mended to us by its simplicity is all 
tbitt we tsan attempt as yet for most of the 
series. 


PaAVSaOGAllIA. 

Division n. Anffiosperm(a» 

Clasr IS. Dicotyledones. 

Claai. il. Monoeotyladones. 

Division I. Oymwaparmia. 

Class 10. OymnMpennia. 

PTERirOPHYTA. 

Division II. Heteroaporla, 

Class 0. RhUooarpefle. 

Class 8. Ligulatae. 

Division I. Jaoaporia. 

Class 7. Lycopodinse. 

Class 6. Equisetinie. 

Class 5. Filicinee. 

Bryophyta. 

Class 4, Musoi 
Class S. Hepaticic. 

Thallophyta. 

Class 2. Fungi. 

Class 1. Algie. 

We will for the present confine our attention to 
the Auyiospermia, or flowering plants having their 
ovules in closed ovaries surmounted by stigmas. 
They are divided into the two classes BityttyUdones 
and Monocotyledones, the 
distinctive characters of 
which, though already 
alluded to in various pre- 
vious lessons, it will be 
well to summarise here. 

Dicotyledons In the 
seedling stage, besides 
having, as their name sig- 
nifies, two cotyledons, 
have a radicle, which 
commonly elongates into 
a tap-root ; whilst Mono- 
cotyledons have but one 
cotyledon and, except 
among palms, no tap-root, 
lateral rootlets bursting 
through the basal portion 
of the embryo. 

The number of fibro- 
vascular bundles in the 
root is commonly larger 
among Monocotyledons 
than among Dicotyledons. 

The stem of Diootyle- pig. o8.-^»«now nmorosa, 
dons is exogenous, having Anemoiw : gr, 

a limited number of open 

bundles with a distinctly demarcated central pith, 
and a well-developed cortical tissue, which can be 
stripped off with the phloem by tearing throagh the 
cambium. That of Monocotyledons has an indefi- 
nite number of closed bundles, and neither distinct 
pith nor separable bark. 

Dicotyledons have leaves, often compound, with 
irregularly reticulate venatiem, the veins rvrjtog 
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greatly in coarseness, the snrface often hairy, the * 
margin often toothed, and stipules often present at 
the base; whilst those of Monocotyledons are 
almost always simple, entire, glabrous, exstipulate, 
and parallel- veined, the veins being seldom of more 
than two degrees of coarseness, and those sharply 
contrasted. 

Dicotyledons have often two bracteoles on the 
pedicel, right and left of the flower, and have the 
floral organs most commonly in fives or twos; 
Monocotyledons do not have more than one bract- 
eole, which is on the posterior side of the pedicel, 
and have the parts of the flower in threes. 

Lastly, whilst many large groups of Dicotyledons, 
including the majority of the class, have cxalbu- 
minous seeds, the absence of albumen, except 
among orchids, is quite exceptional among mono- 
cotyledons. 

Both these groat classes are subdivided primarily 
by characters derived mainly from the perianth, 
the sub-classes thus formed being again divided 
into series either by the insertion of the corolla 
and stamens, or by the character of the bracts. 
The series are sometimes divided into sub-series, 
the presence or absence of cohesion in the gynae- 
ceum being an important character; and a con- 
venient grouping of the natural orders into larger 
groups known as cohorts is now commonly employed. 

It is the grouping employed in the standard work 
of the late Mr. George Bentham and Sir Joseph 
Hooker, the “ Genera Plantarum.” These prin- 
cipal divisions of Angiosperms are shown in the 
following table : — 

Class DICOTYLEDONBS. 

Sub-class III. POLYPETALiE. 

Series 8. Thalamijlorce. 

Cohurt 6. Ranales. 

„ 6. Parietalea. 

„ 4. Polygalales. 

„ 3. Caryophyllales. 

,, 2. Outtifemles. 

„ 1. Malvales. 

Series 2. Diaci/loroc. 

Cohort 4. Geeaniales. 

,, 8. Olacales. 

,, 2. Celastrales. 

„ 1. Sapinclales. 

Series 1. Calycijlorce. 

Cohort 5. Rosales. 

„ 4. Myrtales. 

„ 8. Passiflorales. 

„ 2. Flcoidales. 

„ 1. Umbellales. 

Sob-class II. Oamopetaiie. 

Series 2. Epigynce. 

Cohort 8. Rubialoa. 

„ 2. Asterales. 

„ 1. Cainpanales. 


Series I. Hypogynm. 

Cohort 7. Ericales. 

,, 6. Primtilalos. 

„ 5. Ebcnales. 

„ 4. Gentianales. 

,, 8. Folemoniales. 

,, 2. Persunales. 

,, 1. Lamlales. 

Sub-class I. iNCOMPLKTiE. 

Series 2. Epigy^m. 

0011011)3. Santalnles. 

„ 2. Asarules. 

,, 1. Qiiemales. 

Series 1. Hypogynm, 

Cohort 7. Nepenthales. 

,, (i. Chenopodiales. 

,, 5. Daphnales. 

,, 4. Euphorbiales. 

,, 3. Amen tales. 

„ 2. Urtlcales. 

„ 1. PijKjrolos. 

Class MONOCOTYLEDONES. 

Sub-class II. Petaloide^.. 

Senes 2. Epigynm, 

C(»hort 5. Narcissalcs. 

„ 4. Orchidales. 

,, 8. Ainomales. 

,, 2. Dioscorales. 

„ 1. Ilyd rales. 

Series 1. Hypogynm. 

Sub-series il. SyiicaiTsii. 

Cohort 2. Liliales. 

,, 1. Comniclynales. 

Sub-series i. Apocarpm. 

Cohort 1. Alismales. 

Sub-class I. Nui>ifu)R.e. 

Senes 2. Glumijlorm. 

Cohort 2. Restiales. 

„ 1. Gluiiiales, 

Series 1. Spadicijlorm. 

Cohorts. Palniales. 

,, 2. Aralesi. 

„ 1. Potainales. 

When we remember that the 48 cohorts here 
classified include over 170 natural orders, with an 
average of about 60(1 species in 60 genera in each 
of them, we may form some idea of the variety 
which flowering plants present to us. 

Whilst, however, the 1(X),000 or more species at 
present known are being constantly added tc, as 
botanists work out the collections brought home by 
travellers from the less-known regions of the globe, 
the number of forms native to any one region is, of 
course, far more limited. Though a few species 
occur in almost every part of the earth, others are 
confined to one continent, or^-ev^ to a single 
oceanic island, and some whole orders ajre exclus- 
ively tropical, or belong exclusively eifSier to *the 
Old or to the New World. 
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Botanists of all nations co<operating in naming, 
describing, and studying this mass of material, it is 
inevitable that the same name may be sometimes 
applied to very distinct forms, one writer, for in- 
stance, not understanding the plant intended by a 
name given by another; or, conversely, the same 
species may receive two or more names. The rule 
is that a plant shall bear the name given to it by 
the botanist who first referred it to its proper 
genus, beginning with' the “ Species Plantarum ” 
of Linnseus (1763) ; and to avoid ambiguity, the 
name of the botanist describing or placing a plant 
is added as an “authority” after its name. The 
generic name is a substantive, and is always 
written with a capital initial letter ; the specific 
name is an adjective, and is written with a small 
letter except where it is named after a person or was 
once the name of a genus. Thus, the Spruce Fir is 
Pin%L» Abies L. (Linnaeus), or Abies excelsa DO. (De 
Candolle), or, more correctly, Pioea cxcelsa Link; 
and the Silver Fir is Pirns Picea L., Pinus Abies 
Du Roi, or, more correctly, Abies pectinaia DC. 

Mention .may be made here of a few other 


a&7 

symbols commonly employed in floras and else- 
where by botanical writers : — 

0 A monocarpic plant. 

0 An annual plant. 0 A biennial plant. 
t A perennial herb, h A woody jdant. 

$ A staminate flower or plant. 

9 A pistillate flower or plant. 

$ A perfect flower, or plant bearing perfect 
flowers. 

? Uncertainty as to the generic or specific name, 
authority, or locality to which it is affixed. 

! Certainty, an authentic specimen— t.s., one so 
named by the original authority for the name having 
been seen by the writer, or the plant having been 
gathered by him in that locality. 

v.s.c. (vidi siooam oultam). I have seen a dried 
specimen from a cultivated plant. 

IKS. 8. (vidi sieoam spontaneam). I have seen a 
dried specimen from a wild plant. 

v.v.c. (vidi vivant cuUaiu). I have seen a living 
cultivated plant. 

V.V.S. (vidi vivam spmimeam). 1 have seen the 
wild plant in a living state. 


FRENCH. — XXIV. 

■ [Continued from p. 283.] 

TABLE OF THE REGULAR TERMINATIONS OF THE FOUR CONJUGATIONS. 

The following Table will be found useful for reference. It gives in the smallest possible compass the 
regular terminations of French verbs. We need hardly remind the student that it is placed here for him 
to consult and not to learn by heart : — 


Con- 
juga ! 
tion. 

Infini- 

tive. 

Present 

Par- 

ticiple. 

Past Par- 
ticiple. 

Person 

Indicative. 

1 Conditional. 

Impera- 

tive. 

1 Su1:(]nD0tive. 

Present 

Imperfect. 

Past 

Definite. 

Future. 

Present. 

Present 

Imiierfect 


er. 

ant. 

Sing. 


1 

' e, 

aia, 

ai, 

er ai, 

er ais, 


e, 

asse 




^ 6, masc. 


2 


*L ais. 

ias, 

• er as, 

.i er ais. 

fie, 

j es, 

d as see, 

ist 

§ 

K 

A ee, fern. 

cc 

8 

S e, 

Sait 

za, 

zer a, 

^ er ait, 

^e, 

Siie, 

xit 

EE 


S 

2 Piur. 


1 

B UUS, 

oiouB, 

^ femes, 

er ons, 

^ er ions. 

Jons,! 

ttjons, 

passions. 


o 


lues, mmc. 

s 

2 

C ez, 

iez, 

o fetes, 

o er ez 

er iez, 

tJOZ, 

«j|ez, 

oassiez, 




ees, fern. 

a. 

3 

ent. 

aient. 

erent. 

er ont. 

er aient | 

ent. 

ent. 

as sent 


It. 

issaiit. 

Sing. 1 


1 

is, 

issais, ' 

is. ' 

* irai, 

ir ais. 


isse. 

is se, 




i, nuiBc. 

1* 

2 

is, 

issais, 

is, 

ir as, 

ir ais, 

is, 

isses, 

isses, 

2n(l 

% 


a;ie,/m. ' 

Aj 

3 


z;issait, 


ilr a, 

zir alt. 

^isse. 

4 isse 

seSt 

m 

Ik 

S 

2 Plur. 

k 

1 1 

£ issons, 

2 issions, 

2 lines, 

2 ir ons. 

2ir ions, 

2 issons. 

2 issions 

2 is sions. 




la, masc. 

» 

2 

issez. 

issiez, 

itCH, 

ir ez, 

ir iez, 

issdiz, 

issiez, 

Issiez, 




ies, fern. 

. .. ^ 


3 

jfisent 

isaaient 

irent. 

ir ont. 

ir aient 

issent 

issent. 

is sent. 

' 

evolr. 

evant. 

Sing. 


1 

ois, 

evais, 

us, 

e^T ai, 

evr ais, 


oive, 

us se, 




u, masc. 


2 

ois, 

evais, 

us, 

evr as, 

evr ais, 

ois, 

oives, 

us see. 

Srd 

i 


^ue, fern. 

cb 

8 


6 evalt. 

6ut 

devr a, 

i evr ait, 

^oive, 

^ive, 


OIR. 

tn 

A 

g Plur. 

k' 

1 

5 evens, 

g evions. 

S ftmes, 

S evr ons, 

S evr ions, 

5 evons, 

g evions, 

B ns sions. 




us, masc , , 

53 

2 

evez. 

eviez, 

fitea. 

evr ez. 

evr iez, 

evez, 

eviez, 

ussi^ 




uc8,/m. 


3 

oivent> 

evaient 

urent 

evr ont. 

evr aient 

oivent 

oivent 

11 M sent 


re. 

ant 

Sing. 


1 

s, 

ais. 

|g, 

r ai, 

r ais, 


e, 

is se, 



. • * 

u, masc. 


2 

s, 

ais, 

is. 

r as, 

r ais, 


es. 

is ses. 


A ^ 

A 

A ue, fm. 


8 

A- 

A ait. 

Att, 

Ara, 

^ r ait, 

Ac, 

Ae. 

Alt, 

IlK, 

s • 

S 

2 Plur, 


1 

gons, 

1 S ions, 

giines, 

Irons, 

S r ions, 

1 01)8, 

1 ions, 

gls sions, 



> 

t-ua, masc. 


2 

>ez, 

> iez, 

“ites, 

>r ez. 

>r iez, 

s-ez. 

1 ► iez, 

► issiez, 




uea, fern, 

1 

s. 

8 

ent 

aient 

Irent 

1 r ont 

r aient 

1 

ent. 

ent. 

issent 
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GEOMETRICAL PBR8PBOTlTE.~^IX. 

1 

• . [CojUinued fnm p, 807J 

PROBLEMS XLIV-XLVIIl 
Problem XLIT. (pig. 74).—^ JiigM oj cmmiding 
itep8. Angle of atoent^ 26^ Seven iteps to the first 
landing t each 8 feet Img ; tread, or horizontal sur- 
face, of each step, 1 foot 2 inches ; length of first 
landing, exclusive of the top step, 8 feet, A fterwards, 


ends of the steps is directed to vp^ ; the fronts to 
yp* The angle of inclination of the ascent is oott* 
struoted from Dyp^ meeting the perpendioular 
from VP^ at vp». Problem XXXI.» Fig* $3.) 
Upon this inclined line construct the profiles of a 
few steps, for a purpose to be explained presently. 
The simplest way will be to mark the width of each 
step, 1 foot 2 inches, on the hl, commencing at^ 
dvpS viz., 1, 2, 3, etc. From these points draw 



four other steps, the same proportions as the lower. 
Balustrade, 2 feet wide, and 3 feet high. Angle of 
the ends of the steps with the picture plcme, 43®. 
Height of the eye, 7 feet ; nearest angle, 1 foot 6 
inches to the right of the eye, and touching the 
picture plane. Distance of the eye from the picture 
plam, 11 feet 6 inches. A doorway to be con- 
structed upon the uppermost landing, its proport lom 
at pleasure. Scale, 

Mos^ of the rules applicable^ this problem, in 
the introductory stages of its construction, have 
been already given in former lessons. We will 
merely refer Wo iWie details previously explained in 
their orfigT, and pass on to those which especially 
belong to the subject, l^be nearest angle touching 
the picture plane is at a; the ground line of the 


tavp* 

perpendicular lines to cut and pass beyond the 
inclined Ime The remainder of this portion of the 
problem will be understood from the figure. Draw 
from a on the pp a Ime of contact, and take the 
distances a, b, c, d, from the inclined line, emn- 
mencing at DVP', and transfer them to a, b, o,d(m 
the line of contact, making seven divisions, because 
there are to be seven steps. Draw lines from the 
points thus marked on the line of contact to OVP*, 
and where they out the inclined line from a to VP* 
will be produced the positions* of the angles Of the 
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steps. The ends of their horizontal surface or 
trei^l must be drawn towards the vp^. The fronts 
of the same must be drawn to VP“, and the rise will 
be represented by perpendicular lines meeting the 
horizontal edges of the steps. For the lengths, the 
distance of 8 feet must be set off from a toe, A 
line drawn from e to dvp* will determine a fy the 
perspective width. From / a line must be drawn 
to VP*, and upon it draw the ends of the steps in 
contact with the €aoe of the balustrade, in the same 
way as those were on the incline from a. 

We are now about to use the half-distance point. 
{fiee lesson VI.) From g commences the retiring 
edge of the landing, g a, which is a retiring line of 
8 feet ; o is the half-distance point. Directed by 
this point, draw a line from h to t, and make i k 
equal to 4 feet. Rule from k back again to m ; 
draw the perpendicular mn: gn will then be the 
retiring ed^ of the landing, directed to VP^ From n 
draw an inclined line to VP*. Through from dvp*, 
draw a line to meet the line of contact in p. Make 
py qy r, Sy and f , equal to the distances a, by c, dy etc., 
below. Draw from qy r, #, t to dvp*, cutting the in- 
clined line from n to vp*, for the purpose of construct- 
ing the four remaining steps above the landing. 
These must be done in the same way as those between 
a and g. To draw the balustrade, produce a line 
from / to meet the picture plane in the point of 
contact 4 ; 4 z will be the line of contact. Draw a 
line through / from dvp ^ to v ; make v w equal to 
2 feet ; rule back again to produce w. The width 
of 2 feet is out off by drawing a line from /, directed 
by DVP*, to e ; make e 5 equal to 2 feet ; rule from 
5 bock again to 6. The horizontal parts of the 
balustrade must be drawn towards vp^, and the 
remaining portions up the incline must directed 
totTards vp*. 

THB PERSPECTIVE OP SHADOWS. 

We now enter upon another division of our 
subject, Sciography, a term which signifies the 
science of ihadowe. The rules for their projection 
are founded, generally speaking, upon the same 
IHrlnciples as those for the projection of solids and 
planes; yet, on account of many peculiarities 
arising from the causes which originate them, in 
reference to the sources of light, together with the 
various inclinations of surfaces upon which 
shadows fall, there must necessarily be additional 
and dSstinctive rules for their construction. We 
might point out a few of these changes in cause 
and effect, but we think it better to leave them 
until we come to special cases in which they are 
found, when we can enter fully into all the par- 
ticulars belonging to them. The great source of 
light is the sun, whose rays may be said to be 


parallel, on account of its great distance from tbe 
earth. Tbe rays emanating from tin artilloial light, 
as a candle in a room, are not parallel ;^in this case 
they spread in all directions from one common 
centre, upwards, downwards, and horizontally, so 
that under some conditions we shall have to intro- 
duce rules for the construction of shadows subject 
to an artificial light, which the pupil will find very 
different from anything that b^ been previously 
placed before him. In working the problems 
relating to shadows, it will be necessary first to 
draw the perspective representation of the objects 
we shall have to introduce: an explanation of 
this part of the work will not be repeated in every 
case, as we trust our pupils are sufficiently com- 
petent to do most of the work that is required 
p^e^iou8 to determining the shadows. Should 
there be an exception to this regulation, it will be 
when a question is proposed in which there may be 
something unusual in the perspective of the object 
which has not been considered before. 

The position of the sun, the source of light, may 
be — first, when its rays are parallel with the picture ; 
secondly, when the sun is before or in front of the 
picture ; thirdly, when it is behind the picture, 

Ist. When its rags are parallel with the picture. 
The sun is either then on the right hand or on the 
left ; its rays, although at an inclination with the 
ground, are parallel with the picture plane. 

2nd. When the sun is hqfore or in front of the 
picture; that is, when it is behind the spectator, or 
when the spectator is between the sun and the 
object. 

3rd. When the sun is behind the picture. By 
this is meant when the object upon which the light 
falls is between the sun and the spectator. Our 
first examples will be to illustrate the first of these 
positions. 

Problem XLV. (Fig. 75). — A block of stone 8 
feet highy 4 feet widsy and 5 feet hngy has its ends 
parallel with the picture plmSy 2 feet to the right of 
the eye and 1 foot within the picture. Height of 
the eyCy 5 feety amd 10 feet from the picture plane. 
The angle of the ineliruction of the ra/gSy or the swtCs 
elevationy is 60° with the horizony and to the right of 
the eye. Project the shadow of the block, ^ 

Anywhere upon the pp draw an indefinite line a b, 
at an angle of 50° with the pp. Through the angles 
of the block c and d draw lines parallel to a by 
until they meet other lines drawn from / and e 
parallel with the pp in w and n. The side cf the 
block cdfe will be the broad skadowy that is, tbe 
shadow on the object; e fnm^wiil be tbe oast 
shadow on the ground, that is, the shadoiw eamsed 
by the object. It will be seen that the edge of tbe 
shadow on the ground from the upper edge of the 
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blodc retires to^ PS, the seme vanishing point to 
ephich the block letirbs, because it is parallel with 
theblook. 

FB 01 II 4 BM XLVI. (Fig. face of a wall 

pierced hy an openUff having a eemioiroular arch 
retires at right angles with the pp» nearest end I 
feat within the pictwre. Height cf really 9 feet. 
Horixental lengthy 10 feet^ and 5 feet to the cf 


draw the arc def hy hand. The shadows of the 
angles of the wall a, o are found as d and o in the 
last problem. 

Peoblbm XLVII. (Fig. 77).— bhek of 
Problem 45 hoe a pole 10 feet long laid aeress U 
horizontally at an angle of wUh the picture 
plane. The nearest portion of the pole which is 
%n contact with the block is 1 foot from the righU 



the eye. Breadth of opening^ 6 feet, and height 7 
feet. Height of eye., b feet ; distance feet. Sun's 
elevation, 46®, and its rays parallel with the picture 
plane. The thickness of the wall is purposely 
omitted. 

To draw the perspective elevation of the arch, 
its elevation must be constructed parallel with the 
pp. At the given height of the spring of the arch 
from the ground at o, draw k o equal to the width 
of the arch ; draw the diagonals v I and v t ; also 
the horizontal lines and It; pm must intersect 
the diagonals where they intersect the arch ; these 
lines meet the line of contact r s in m and f, and 
are continued on the face of the wall to PS ; from 
r to c is 2 feet, to cut oif from o the nearest angle 
of the wall within the picture ; from <? to At' is 2-6 
feet, the portion of wall on this side the opening. 
Lines drawn from h xf o* (equal to Ajv©) to the dps 
will cut the base of the wall for the perpendiculars 
of the opening ; between these perpendiculars the 
parallelogram Ikt o and the diagonals must be 
repeated; the corresponding points will be easily 
recognised, and through them the perspective of 
the arch must be drawn by hand. For the shadow 
draw any line a 5, as in the last problem, at an 
aagle of 45^ with t9ie pp, and draw lines parallel to 
it ^hron^ s, 5, c, to meet lines on the ground 
drawn from the bases of the perpendicular lines e b 
and parallel to the Pp in the points e,f; 


hand corner of the blocks and 2 feet of the pole as it 
approaches the picture plane lumg over the side. 
Project the shadows of the block and the pole. Suv^s 
inclination 60®. 

Project the shadow of the block as in Problem 
XLV. To determine the perspective position of 
the pole, mark the point a 2 feet from b ; this will 
include the distance of the block from the PP, and 
rule it towards db', cutting b PS in c. Draw the 
perpendicular (rf marks the edge of the block* 
over which the pole projects). Through c and d 
draw indefinite lines towards VP (the vanishing 
•point for the pole) ; the lower line through c will 
be the plan of the pole. Draw a line from ofjoe 
directed by the dvp, and make ef equal to 2 feet ; 
draw a line from /towards dvp to meet the plan of 
the pole in o ; draw the perpendicular cm; d m 
will then be that part of the pole which projects 2 
feet over the side of the block ; make fg equal to 
10 feet, and draw from g to dvp, catting the plan 
of the pole in h ; draw the perpendicular hi ; then 
the portion of the line between m and i will be the 
perspective representation of the pole in I he position 
given. To project the shadow, draw lines from the 
end of the pole parallel to the 8un*s inclination, and 
from h draw a line hk parallel to the PP to out thh ^ 
inclined line ; from this intersection will be traced 
the shadow of the pole in the direction of VP, 
appearing only beyond the shadow of the block. 
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Problem XLVIII. (Fig. 78).-— TVro mills A and b wall A, 2/eet from the nm^est end ; ipidih ef Awr- 

form a right angle^ qf these x is iff* with the picture way^ ^feet ; height^ 7 feet, HoriaonM Hne^ Brfeet, 



plofM, Height ef the waUs^ 9 feet 6 inches. Depth Dista/noe qf the eye from the pkiwre plwng^ V^feet, 

ef A, 2 feet ; thatcfB, ’I feet. Thenewrest cmgU of Angle of s%m*s ra/gs^ 60® with the veriiedlf md 
the wall X is 2 feet from the pietwre phme, emd 6 parallel to theplme cf the pietwre. 

feed to the right ef the eye. A doorway is in the In this subject the pi^ has to notice especialif 
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tlite aagiM ol the wall and doorway, from which 
the lines parallel to the sun^s rays are drawn. 
IlnA, those of the door, where it will be seen the 
mm^s rays are drawn from the amglee on the other 
$ide of the wall, at the top, and the projecting line 
of the rays for the edge of the shadow on the 
ground ; the opposite edge of the shadow on the 
ground of the doorway is drawn from the nearest 
angle of the further perpendicular, because the 
interior of that side of the doorway is in light. 
Affbr the lines of the shadow on the ground have 
met the base of the opposite wall b, they are 
drawn perpendicularly until they meet their re- 
spective inclined lines or sun’s rays ; the line of the 
shadow on this wall of the top of the doorway will 
be easily understood from the figure. The greater 
portion of the edge of the shadow of the top of the 
wall A falls on the opposite wall B to ft, and passes 
beyond to the ground at d, determined by the ray 
from n, and the horizontal line de; the small 
portion of the shadow on the ground at d projected 
from the upper and near corner of the wall A at c 
retires to VP^. The shadow of the angle of the 
wall B on the ground is found from the outer angle 
of the two walls on the further side projected at h ; 
whilst the edge of the shadow h m of the top of the 
wall retires to VP^. We give these general 
directions as a guide during the process of con- 
struction, in preference to giving a close description 
of the work in detail, that our pupils may have the 
opportunity of completing the drawing as an 
exercise. 


BOOK-KEEPING.-^XVI 

[Continued from p. 801.] 

SUB-LEDGERS. 

A Sub-Ledoeb, or Subsidiary Ledger, is con- 
veniently introduced into a set of books, whenever 
a number of the accounts kept in the business form 
by themselves a natural and complete group. Thus, 
whenever a company or private firm has a system 
of agents or representatives, all of whom render 
accounts current month by month, or at other stated 
intervals, the ledger accounts for all these agents or 
repreaehtatives form one group, these accounts 
being all of them essentially of the same kind. 
Such a group of accounts, especially when numerous, 
is oftentimes conveniently detached from the 
gfeneral accounts and kept in a separate volume. 
When this is done a collective account may be 
<q^ed in the General Ledger, and int;o it may be 
posted, at the^timf when the books are made up, 
totaJti of the various kinds of debits and credits 
lanozded dky by day in the Sub^Ledger. To make 
this dSBSer, suppose a Business has agents through- 


out the country who oanvass their district for 
orders, and, having obtained them, send to head- 
quarters for the goods suppose also, for the 
moment, that the Business sends the goods through 
the Agent instead of direct to the customer, and 
that the Agent is responsible for immediately 
collecting the cash and remitting any money he 
may not require to his principals; and suppose, 
to complete the case, that the Agent renders a 
monthly Account Current, in which he charges him- 
self with the goods received, and credits himself, 
not only with the expenses allowed for working the 
agency, but also with commission on the sales he 
effect b, and with his remittances on account ; then 
the book-keeping procedure would be as follows : 
On the days when any goods were sent to the Agent 
his account in the Agents’ Sub-Ledger would be 
debited with their value, and credited with the 
commission thereon ; and on the days when any 
Cash was received from him the same account 
would be credited. At the end of the month, when 
his Account Current was received, the expenses 
charged by him and, after due examination, allowed 
to him, would be credited in the same Sub-Ledger 
account. 

Wlien all the Accounts Current for the month 
were received, an abstract of all the ‘expenses 
charged by the Agents and allowed to them would 
be made out, and the total expenses for the month 
thus ascertained. The collective account for Agents 
in the General Ledger would be constructed at the 
end of the month, the total value of all the goods 
sent to the Agents during the month would appear 
in the summary of the Goods-Sold Book, and would 
be journalised by debiting the Agents’ Collective 
Account and crediting the accounts for the various 
goods concerned ; the total commission could be got 
from the same book, and would be^ journalised by 
debiting Commission and crediting the Agents’ Col- 
lective Account. The total expenses is another 
credit to the Agents’ Collective Account, and 
would be obtained as just explained, and jour- 
nalised by debiting Trade Expenses and any other 
account affected (if any). Lastly, the total of the 
remittances would be shown in the summary of the 
Cash Book, and would be journalised in joumaUshig 
the Cash Book, the debit being to Cash and the 
credit again to the Agents’ Collective Account. 

The use of a Collective Account has the advan- 
tage of rendering the double entry complete within 
the General Ledger itself, and without reference to 
the Sub-Ledger. The latter is checked periodically 
by taking out the gross debit and credit postings 
respectively, and comparing the total of each with 
the .total of the corresponding side of the CoUeotive 
Account ; or the same ^ng may be done by worUiig 
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out the balanoee instead of the grou postings. The 
former method of gross postings is the longer pro- 
oess when the work is right, but it has the distinct 
advantage of showing on which side of the account 
the error lies, if the work is wrong, and thus of 
reducing the labour of discovering the error. 

In the case of Joint Stock Companies where the 
number of shareholders is large, the use of a Sub- 
Ledger for the individual accounts of shareholders 
is universal. 

THE PRIVATE LEDGER. 

The Private Ledger is kept exclusively for the 
information of the proprietor or proprietors of the 
Business. It is a species of Sub-Ledger, in which 
the characteristic feature of the accounts appear- 
ing in it is the privacy of the information they 
give. It always contains the Capital Accounts, 
showing the Partnership Account of each Partner, 
and also the private Capital Account, if private 
accounts are in use, besides which it properly 
contains the account of Profit and Loss, and 
usually some or all of the Profit and Loss group 
of accounts. When a Private Ledger is considered 
necessary, an account entitled “Private Ledger” 
may be opened in the General Ledger, and into this 
account may be posted, without exception, and, of 
course, without a full description in the journal 
entry, all amounts falling into the Accounts of 
the Private Ledger. The General Ledger will 
then present a complete arrangement of double 
entry, and may be checked without reference to 
the Private Ledger; while the Private Ledger 
may be verified by comparison with the account 
in the General Ledger, like any other Sub- Ledger 
may be verified. 

A counterpart of the “ Private Ledger ” Account 
in the General Ledger may bo introduced into the 
Private Ledgei;. By the counterpart of an account 
is to be understood a new account formed from the 
original by writing debit for credit and credit for 
debit. Every such debit to this fictitious account 
may be credited to its own proper account, and 
every credit similarly debited. The Private Ledger 
would then contain complete double entry, and may 
be checked and balanced without bringing in the 
General Ledger Accounts. The entries in the 
Private Ledger may be journalised in a private 
journal, and in it their nature may be fully 
described. 

Where a private Ledger is kept, the real Balance 
Sheet is formed from the Balimce Sheet produced 
from the General Ledger, by omitting the balance 
on the “Private Ledger” account, and substituting 
for it its equivalent, viz., the various debit and 
credit balances of the Private Ledger. This com- 
plete Balance Sheet should be recorded in the 


private Ledger, or in a separate book kept equally 
private. 

OFFICIAL BOOK-KEEPING. ® 

The Public Accounts record the Imperial Income 
and Expenditure of the United Kingdom. The 
greater portion of them, however, are oonoemed 
with very limited sections of the whole. The 
Treasury is responsible for the National Accounts 
in their entirety. The Customs and the Inland 
Revenue are Revenue Departments, and are re- 
sponsible for detailed accounts of the bulk of* the 
National Income, the latter for taxes arising within 
the kingdom, and the former for duties leviable at 
the ports ; the Post Office is also a revenue de- 
partment, and responsible for the Income arising 
from the transmission of letters and of money, and 
from the carriage of parcels. Ihe Admiralty, the 
War Office, the Education Department, and others, 
called the Expending Departments, are responsible 
for detailed accounts of various expenditure, each of 
this last group of departments keeping accounts for 
the particular portion of the National Expenditure 
which it is authorised to conduct or administer. 

The book-keeping involved in the preparation of 
the national accounts presents less difficulty than 
that required for the production in due form of the 
financial record of many commercial and industrial 
establishments. The National Statement of ac- 
counts for the year is in fact a cash account, a 
cash account of gigantic proportions, and involving 
many thousand different heads of accounts; but, 
nevertheless, simply a cash account. Personal 
accounts, showing cash transactions with indi- 
viduals, are for the most part restricted to the ac- 
counts of sub-accountants — i.e.y of consuls abroad 
and paymasters and other officers at home, who 
are acting for the chief accountant of the depart- 
ment to which they are responsible ; these accounts 
are generally numerous, but they are all very much 
alike, and are accordingly dealt with, when the 
books are made up, by first summarising them. 
This is done by abstracting the whole of their con- 
tents into a summary book ruled in columns; a 
column for each sub-head of income pr expenditure, 
and adding the columns for the totals which alone 
are used in the journal entry. In this way wo as- 
certain so much income under one head, so much 
under another, and so on; and the like for the 
outgo. All the entries relate to cash fi'ansactions* 
Property on hand does not enter into the ordinary 
National Statements of accounts, and Property 
accounts, though sometimes appearing in the shape 
of Stores accounts, are not to, he ^regarded bs aa 
integral part of the National Led^.^ 
accounts, moreover, can have no existdhoe in* 
national books, for there are no partners Vbo hith 



BOOK-KBSPINO. 


W 


foimd a^workiog or who are entitled to re- 

ceive a profit on trading or are liable to bear a loss. 

The registers of fund-holders kept by the Bank 
of fing^nd are in a bertain sense accounts of 
I>er80n8 who themselves, or through their pre- 
decessors, have furnished advances of money ; but 
these registers are in no sense capital accounts, the 
proprietors of Government stock having, as such, 
no voice in the management of the Imperial 
Finances, and not being affected directly by any 
ccmsiderations of gain or loss. The national ac- 
counts, then, though they embrace personal 
accounts, are mainly of one class only, the class of 
profit and loss accounts ; or, to speak more exactly, 
the class of Income and Expenditure accounts, in- 
come being, from a book-keeping point of view, 
equivalent to profit, and expenditure to loss. As 
the national accounts broadly are of one class, 
instead of four, it follows that the book-keeping 
required for them is comparatively simple. 

The revenue of the country is collected by means 
of tax collectors, stamp distributors, and customs 
officers, and money so received is transmitted to the 
headquarters of the Eevenue Departments, and by 
them paid over to the Exchequer. The accumula- 
tion of moneys in on? fund, coming as it does from 
all sources, is known as the Ckmsnhdated Fund 

Out of this fund, with a few exceptions, the 
Public Expenditure is met. The expenditure is of 
two kinds, according to the manner in which it has 
been authorised by Parliament : firstly, there are 
the charges of a more distinctly and permanently 
pledged kind, expressly authorised by special Act 
of Parliaement as immediate and direct charges on 
the Consolidated Fund, such as the interest on the 
^lational Debt, the salaries of the superior judges 
and of the Auditor-General; and, secondly, there 
are the charges for which provision is annually 
voted by the House of Commons, and which are 
annually authorised, upon the basis of the estimates 
approved and accepted by the House of Commons, 
in an Act known as the Appropriation Act, which 
is an Act directing the appropriation for the specific 
purposes therein assigned of certain sums of 
Bevenue. In the latter kind of charges, known as 
the charges for ‘ Voted Services,” are included the 
odst of the naval, military, and civil administration 
of the country, the grants for education, and many 
other items of less importance. 

The account of income and expenditure pub- 
lished in the newspapers every week shows on the 
one hand the amount of receipts into the Exchequer, 
And on the other the amount of advances made to 
the seye|al departments for their several objects. 
Sueh nn imoount, though of great inlue, is only an 
statement The moneys collected by 


the tax collector do not reach the Exchequer at 
once, and there ies therefore, always a consider- 
able sum in course of transmission which does not 
appear in the account ; on the other side, the iasuee 
from the Exchequer are advances, and have not 
been wholly exhausted by the spending depart- 
ments to whom such advances have been made, 
so that the account is only an approach to what 
has taken place in respect of the real income and 
expenditure of the country, but it is sufficiently 
near to show whether the revenue is expanding or 
contracting, and whether the expenditure is being 
kept within due limits. 

The procedure in connection with ** voted” 
moneys probably requires a detailed explanation. 
A sum having been voted by the House of Commons 
to Her Ma.ie8ty for a particular service, an intima- 
tion of the fact is formally made by the Treasury 
to the Administrative Department concerned, and 
upon this the latter debits the Exchequer with the 
amount so voted, and credits the particular “ vote” 
account. The Paymaster-General, who acts as a 
kind of supreme cashier for the Government, receives 
from the Exchequer a grant of so much of the sum 
voted as he may for the time need, and informs 
the Administrative Department of the amount, who 
thereupon debit the Paymaster- General, and 
credit the Exchequer. The expenditure of the 
money then goes forward, the authority to pay 
originating in schedules of orders issued by the 
Department direct to the Paymaster General. 
Upon such an issue the particular sub-heads of the 
Vote affected are charged, and an account for 
Orders Payable is at the same time credited. The 
Paymaster subsequently announces the fact that 
he has paid certain orders, whereupon the account 
for Orders Payable is debited, and the Paymaster’s 
account is credited. 

Sundry Receipts by an Expending Department 
are as a rule required to be brought to account, not 
in diminution of the charges against the Vote, 
but independently, as Extra Receipts on Votes of 
Parliament, and an account for ** Extra Receipts ” is 
consequently opened and credited. The account 
to be debited is an account for Orders Receivalfie, 
an order directing the Paymaster (or the Bank of 
England for him), to receive the money being 
issued by the Administrative Department as soon 
as it is known that anyone has such moneys to pay 
over. The Paymaster is not debited until ho 
actually receives the cash, when his account is 
debited, and Orders Receivable account credited. 

The Official Journal is usually made up once a 
month, smd the above-mentioned debits and credits 
being collected and journalised, the totals avo 
posted into the Ledger. 
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Tb6 charges in course of time having been paid^ 
are recorded in exact accounts, and these accounts 
are subjected to audit, and laid with the Auditor's 
report before a Committee of the House of 
Commons. The Committee on any questionable 
point summon the Accountant before them, ex- 
amine him thoroughly, and after hearing his ex- 
planations decide whether to recommend the House 
to allow or disallow the charge in question. 

The account having been finally adjusted, any 
unexpended portion of the full amount voted has 
to be surrenderee' to the Exchequer. If by any 
chance the expenditure in connection with a par- 
ticular Vote (not. sub-head of Vote), has exceeded 
the amount voted, the Deficiency has to be brought 
under the consideration of the House of Commons 
with a view to obtaining from them an additional 
Vote to cover the Deficiency. Whenever a sur- 
render takes place, the Exchequer is credited and 
the “ Vote ” account debited. When a Deficiency 
is voted and announced, the “Vote” account is 
credited and the Exchequer debited, just in the 
same way as the original Vote itself was treated. 


HYDRAULICS. — IV. 

[Contimied from p. 321 ] 

FLUID FBBSSUBE ON BODIES IMMEBSED— PBIN- 
OIPLB OP A.BCHIMBDES— BEAL AND APPABENT 
WEIGHT OP BODIES IN WATEB AND IN A1B~ 
COEBBCTIONS FOB WEIGHTS IN AIE— FLOAT- 
ING BODIES— OENTBB OP GBAVITY AND CBNTBB 
OF BUOYANCY— CONDITIONS POE EQUILIBEIUM 
— METACBNTBB. 

Why do bodies weigh less in fresh water than in 
air, and are still lighter when weighed in brine ? 
In fact, why do some bodies sink in water whilst 
others rise to the surface of water, and will even 
float in air ? All our experience goes to show that 
heavy bodies sink and what we call light ones float 
cither in air or water. But what is the exact amount 
of the force tending to buoy up bodies in fluids such 
as water or air ? For the moment we leave out of 
account light porous substances, like a sponge, that 
become soaked with liquid and then sink. 

Turning to Fig. 9, p. 319, it is clear that when the 
body A B 0 D is at rest in the liquid, and supposing 
jio relative motion between them, the body is kept 
in equilibrium by its own weight and the resultant 
upward pressure of the liquid. The downward 
pressure exerted by the liquid on the end ab is 
equal to the weight of the column of water A B £ F 
standing on A b as base. The upward pressure ex- 
erted by the liquid on the end D c is equkl to the 
weight of the column of water d B F c having d c as 
base. Obviously the resultant upward pressure is 


the difference between the weights of these tw6 
columns of water ; that is, the resultant pressure 
tends to buoy up the body with a force equaf to 
the weight of a column of water equal to A s 0 D ; 
hence the resultant upward force on the body 
A B c D immersed in the liquid is ewaetly equal to 
the weighs of the water displaced hy the body. 

The regular cylindric shape of the body A B C D 
greatly simplifies the problem, since the horizontal 
pressures, everywhere normal on its cylindric sides, 
are exactly equal and opposite all around, sChd 
equilibrate one another, having no tendency what- 
ever either to sink or buoy up the body. When the 
body immersed is irregular in shape, we may estab- 
lish the same conclusion by the same line of reason- 
ing as that employed in the previous lesson. 

While the whole liquid mass remains in equi- 
librium, and there is no motion of the liquid as a 
whole, imagine a portion of the liquid correspond- 
ing to that occupied by the body immersed to 
become solidified without any change taking place 
in its weight or volume. Since this heavy mass of 
fluid does not fall under the action of gravity, it 
must be supported by a resultant upward force, 
due to the upward pressure of the rest of the water, 
exactly equal in amount to its own weight, and 
acting vertically upwards in a bne through its 
centre of gravity. Hence the resultant pressure is 
equal in amount to the weight of the solidified 
liquid, and acts upwards in a vertical line through 
its centre of gravity. 

Now, any other body immersed in the liquid, and 
occupying exactly the same place as this solidified 
portion of the liquid, will be subjected to exactly 
the same resultant vertical pressure acting vertically 
upwards in a line which passes through the centre 
of gravity of the liquid displaced by the body. The 
water previously occupying the space taken up by 
the immersed body is called the displacement^ and 
the centre of gravity of the water displaced is 
known as the centre of gravity of the displacement, 
or simply the centre of displacement^ and sometimes, 
the centre of huoyancy. 

The results thus deduced may be expressed in the 
following proposition, which constitutes the cele- 
brated Principe of Arohimedei 

Every body immersed in a liquid or fluid is buoyed 
up by a force equal to the weight of tkefl/uid die- 
placed, a/nd acting vertically upwards through the 
centre of bumjancy. 

When we bear in mind that a body immersed in 
a liquid will require a less force to hold it in sus- 
pension in the liquid than in v^cuo by an amount 
equal to the resultant upward pressure of (he Uqi|dd 
on it, the first part of the Principle of Archimedes 
may be simply expressed in the foUowii^ terms : — 
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Any Miy imm>er$ed in a fttdd lorn a portion of 
its might eqwU to th$ might of the fluid displaced. 

Bxperimeilt proves that this proposition holds 
tms whether the fluid be air^ water, or any other 


on the solid "eylinder which is immersed in the 
large vessel underneath and displaces exactly the 
same bulk of water as that poured into the hollow 
cylinder. We see, then, by this experiment that 



Fig. 11. 


liquid which does not act chemically on the body 
immersed in it. 

Hang from one scale-pan of a sensitive balance 
a hollow brass cylinder, and attach to the bottom 
of this hollow cylinder a solid one which can 
exactly fit into it, so that the solid piece of brass 
is therefore exactly equal in volume to the capacity 
of the hollow cylinder. This arrangement hanging 
in air from the scale-pan is carefully weighed, and 
accurately balanced by weights placed in the other 
scale-pan. When equilibrium is obtained, a large 
deep vessel almost completely filled with water is 
then brought underneath the cylinders, and gradu- 
ally raised until the solid cylinder hangs freely in 
the water and is completely immersed. Equilibrium 
is thereby destroyed, and the scale-pan containing 
the weights descends owing to the upward pressure 
of* the water on the solid cylinder attached to the 
other scale-pan.’ Now, in order to restore equi- 
librium, pour water gently into the hollow cylinder 
while the solid one below it remains completely 
immersed in the water contained in the vessel 
placed underneath. It will be found necessary to 
fill the hollow cylinder with water before balance 
is again pbtaiSed. Thus the weight of the water 
poured hfte) the hollow cylinder is equal to the loss 
of weight due to the upward pressure of the water 

M 


the solid cylinder, when completely immersed in 
water, loses weight equal in amount to that of its 
own bulk of water, which has been poured into 
the hollow cylinder to restore equilibrium, and 
which is equal to the weight of the water dis- 
placed by the solid body. 

Hence, the heavier the liquid the more will the 
body immersed in it be buoyed up. The loss of 
weight of any body in a liquid is simply equal to 
the weight of the volume of liquid displaced by the 
body. Thus it is that sea water buoys us up more 
than fresh water, in the proportion of their relative 
weights — a cubic foot of sea water weighs 64 lb. 
and fresh water only 62*4 lb. Therefore a smaller 
volume of sea water than of pure fresh water 
counterbalances the weight of our body. Conse- 
quently we will be inclined to float or swim deeper 
in pure fresh water than in salt sea water because 
of the greater buoyancy of the latter. Again, since 
mercury is about 13*6 times heavier than water, 
bulk for bulk, it follows that a piece of iron will 
lose 13*6 times more weight in mercury than it lost 
when immersed in water, as compared with iis 
usual weight when hanging freely in air. 

Another experiment will make this still clearer. 
A piece of metal or stone, in fact anything heavier 
than water and which is not acted on chemioaUj 
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bj water, is first suspended by a fine thread from 
one of the scale-pans of a delicate or sensitive 
balance and carefully weighed in air. Suppose a 
cylinder of metal thus carefully weighed in air is 
found to be balanced by 16 ounces. By means of 
a fine thread hang the metal from the scale-pan in 
a vessel filled up to a given mark with water. When 
the metal is completely immersed, it displaces its 
own volume of water, which is found to weigh 
2 ounces. The metal is buoyed up by the water 
and weighs only 14 ounces, proving tliat the loss of 
weight by the metal in the water is equal to the 
weight of the water displaced. Thus the water 
buoys up the metal with a force equal to the weight 
of the water displaced. 

Further, we note in this experiment a method of 
determining the volume or hulk of any body of 
irregular tUape. The difference between the weight 
of the body in air and in water is really the differ- 
ence between the weights of air and water of the 
same bulk as the body. Since the weight of air is 
insignificant compared wit(i that of water, bulk for 
bulk, under atmospheric pressure, wo may for most 
practical purposes take the difference between the 
weights of a body in air and in water as the weight 
of the water displaced, that is, of a quantity of 
water of the same bulk as the body. Knowing the 
weight of this water, we can readily calculate its 
volume, or bulk, which must necessarily be the 
same as that of the body which displaces it. 

For great accuracy it is necessary to observe 
several precautions in weighing the body. Before 
placing the weights on the pans, see that the balance 
swings equally on both sides of the scale. The 
soale-pans should be carefully cleaned with a flat 
camel-hair brush. The eye must be kept exactly 
in front of the scale to avoid parallax in observing 
the position of the pointer from the centre during 
a swing. Besides having the balance levelled and 
. in perfect adjustment, care must be taken that 
there are no air-currents, either due to the heat of 
the body or to draughts, which would affect the 
weighing in air. 

When weighing the body in water, it is suspended 
by a single thread of cocoon silk, which is of about 
the same weight as water, bulk for bulk, so that 
the portion of it which is in the water will have no 
weight. The thin elastic surface film of water 
sticks to the thread, and dampe or etilU the vibra- 
ti<$i8 of the balance. On this account it is 
necessary to use a thin thread. Sometimes great ^ 
' difficulty is experienced in getting rid of air-bubbles 
absorbed by the water, as well as of the film of air 
that is likely to be plastered against the body and 
carried down into the water. To avoid the air- 
bubbles in €he water, the latter should be pure 


distilled water boiled and allowed to cool to the 
tenoperkture of the body and balance. The body 
must be very gradually lowered into the watei^ so 
as not to caiTv air down with it ; and when it hangs 
in the winter it must be very closely and Carefully 
examined, and any air-bubbles that remain must 
be removed by a camel-hair brush. Then the 
weights in the other scale-pan are adjusted until 
the pointer comes to rest opposite its zero point or 
position on the scale, showing perfect balance. 
The temperature of the air and water should 
observed at the same time, inasmuch as a consider- 
able variation in the temperature will seriously 
affect the accuracy of the results by causing 
expansion of both air and water, so that a given 
mass of either fluid will occupy larger space, there- 
fore will weigh less bulk for bulk than at a lower 
temperature, and consequently the buoyancy of 
both air and water will be less, but not in the same 
proportion. 

CORRECTIONS POE WEIGHT IN AIR. 

Strictly speaking, the body should be, first of all, 
weighed in vacuo, for when suspended in air it is 
buoyed up by a force equal to the weight of its 
volume of air. What we really measure, then, in 
the above weighing experiment, is the difference 
between the weights of water and air equal in 
volume to the body suspended in them. In fact, 
we conclude that a body suspended in or sur- 
rounded by any fluid, such as air or water, is 
buoyed up by a force equal to the weight of the 
fluid displaced. 

Hence the apparent weight of bodies in air i.s 
less than their real weight in vacuo by the weight 
of the air displaced. It follows that all the apparent 
weights of bodies in air are, strictly speaking, in- 
accurate whenever the volumes of the bodies com- 
pared on the scale-pans are unequal. The air 
weighs so little (only *0807 lb. per cubic foot) ,that 
the difference between the real and apparent 
weights of bodies nearly equal in volume is 
practically negligible. However, we must bear in 
mind that whenever the volumes of light bodies 
weighed in air are widely different, the error 
becomes appreciable. 

If w and w' be the real weights in vacuo of two 
bodies of volume v and v' cubic feet respectively, 
let the weight of one cubic foot of air be *0807 lb. 
Then, if the two bodies are weighed in air and 
balance each other accurately, we have 

W - *0807 V = W' - *0807 V', 

so that 

W » W' + *0807 (V - V7 

which means that the real weight w oi^ ihe bpdy 
occupying the large volume v cubic feet, is greats 
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than the real weight w' af the standard mass with 
which it is compared when the volume v' of the 
lat^e^ is very small compared with v. We see, in 
fact, that the difference between the real and ap- 
parent weight due to the buoyancy of the air is the 
amount of errflr 

•080T (V - V') lb., 

an 1 this vanishes when v = v'. Again, we know 
that the weight of a given volume of air will depend 
very much upon its pressure and temperature, so that 
it^ buoyancy will vary accordingly, and the apparent 
weight of a body surrounded, by air will be different 
when weighed at different temperatures— 

appaient weight = real weight - buoyancy of air. 

The resultant force on the body surrounded by air 
due to the displacement of the air by the body acts 
vertically upwards through the centre of buoyancy 
or displacement, and is ecjual in amount to the 
weight of the air displaced. 

FLOATING BODIES. 

CENTRES OF GRAVITY AND BUOYANCY. 

We have already seen that a heavy body like 
solid iron weighs less hanging in water than when 
it hangs in air from the scale-pan of the balance. 
However, the weight of solid iron is greater than 
that of the same bulk of water, so that if left to itself 
on the surface of this liquid, the iron will sink down 
through the mass of water. In the same w^ay a 
copper coin will sink in water, but since it presents 
a large flat surface the descent will only take place 
slowly, so that a skilful swimmer can throw a penny 
into deep clear blue sea-water, and immediately 
afterwards dive from the boat in time to get below 
the penny and bring it up long before it reaches 
the bottom. Bodies heavier than water, bulk for 
bulk, sink into it ultimately. When the weight of 
a solid body is equal to the weight of the water 
displaced, it will float about wholly immersed in the 
liquid, and will rest, or may be in equilibrium any- 
where in the liquid, because the upward pressure 
of the water sustains the weight of the body. 
Moreover, it is further necessary for equilibrium in 
a liquid such as water, that the centre of gravity of 
the body and the centre of hnoyancy of the liquid 
displaced should be in the satue vertical lim, so that 
the upward pressure may not only be equal to the 
weight of the body which acts downwards, but 
these forces must act in the same vertical line to 
balance each other, otherwise the body will tumble 
about in the liquid. The third condition of stable 
equilibrium for a body wholly immersed in water is 
that the oent^ of ^gravity of tl^e body should be 
below tke^vtre of huoyamyy so that no amount of 
tossing wifi cause the body to become top-heavy or 
tom upside dowm 


Again, if the weight of the body is less than the 
weight of the same bulk of water, the upward 
pressure of the latter on the body immersed in it 
will raise the body to the surface, and so cause It 
to float. 

CONDITIONS FOB EQUILIBRIUM. 

Floating bodies sink till they occupy under the 
water-level a space that would contain water just 
equal to their own weight, because the surrounding 
water exerts the same resultant pressure whether it 
be against solid bodies, as ships floating on it, or 
against the water occupying the same space. 

Suppose a solid body which floats in water is 
lowered into a vessel completely filled up with 
water. The body will sink into the water to a 
certain depth and displace some water. If this 
water be collected and weighed, it will be found 
that the water displaced by the partial immersion 
of the body is exactly equal to the weight of the 
body wlren these are weighed separately in air. 

It is also necessary, when the body is at rest, that 
the weight of the floating body, which acts down- 
wards through the centre of gravity of the body, 
should be exactly opposed by the upward resultant 
pressure of the water acting in the same vertical 
line ; because if these two equal and opposite forces 
did not act in the same line they would tend to 
make the body turn. Hence, in order that the 
floating body may remain at rest its centre of 
gravity should be in the same vertical line as the 
centre of gravity of the displacement, that is, the 
centre of buoyancy, since the water occupying the 
space of the ship or other floating body is called 
the “ displacement.” 

Moreover, when the water is not at rest another 
condition is necessary for the stability of the ship ,* 
namely, the centre of gravity of the ship should be 
below the centre of buoyancy. Thus ballast near 
the bottom of the ship increases its weight under 
the water-line, and so lowers the centre of gravity, 
tending to greater stability ; whereas, on the other 
hand, a heavy cargo on deck raises the centre of 
gravity, makes the ship top-heavy and liable to 
overturn when subjected to the smallest heeling 
motion from the action of the waves. 

We may, therefore, enumerate the conditions of 
equilibrium and stability for a body floating in a 
liquid * — 

1. The weight of the body must be equal to the 
weight of the liquid displaced, since n floating body 
displaces its own weight of water. 

2. The centrfe of gravity of the body and the 
centre of gravity of the liquid, called the centre of 
buoyancy, must be in the same vertical line. 

3. When the floating body heels or is displaced 
from its position of equilibrium, the centre of 
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buoyancy must 6hift towards the lower side, go that 
the vertical through the new centre of buoyancy 
intersects the line through the centre of gravity in 
a point alwve the centre of gravity. 

This last condition will be best understood by 
reference to Fig. 11, in which the heavy full lines 
represent the section of a boat or ship floating in 
equilibrium. In this position we observe that G, 
tiie centre of gravity of the ship, and b, the centre of 
buoyancy or centre of gravity of the water occupy- 
ing the space A B K, are in the same vertical line. 

Now if the ship undergoes a slight displacement, 
or is turned and made to lean slightly on one side 
from her position of equilibrium, as shown by 
dotted lines in Fig. 11, in order that the equilibrium 
may be utMe, or that the ship may right herself, it 
is necessary that the centre of buoyancy must shift 
a distance d from the vertical line of the centre of 
gravity towards the lowered side of the ship to B', 
Fig. 11. Then the tendency for the ship to turn or 
be restored to her former position, called the 
in^ cmple^ bringing her back again to the position 
of equilibrium, is equal to the weight of the ship 
multiplied by the leverage if— that is, by the hori- 
zontal distance B B' between the centre of gravity of 
the ship and the new centre of buoyancy b' for the 
given displacement. 

METACENTRE. 

The point M, in which, for a Blight diplacement, 
the vertical through the new centre of buoyancy b' 
intersects the old vertical through the centre of 
gravity, is called the metace>itre. 

When the vietaoentre, M, is above the centre of 
gravity, G, the action of the forces due to the 
weight of the ship acting downwards through G, 
together with the equal and opposite resultant 
pressure of the water acting upwards through b', 
tends t6 turn the ship back again to the original 
position of equilibrium. The total turning tendency 
of righting couple is equal to the weight of the 
ship multiplied by the perpendicular distance be- 
tween the vertical lines gk and b'm. 

The greater this distance B b' the greater will be 
the righting tendency, and the further will the 
metacentre M be above the centre of gravity. 
Hence it follows that the righting couple is 
proportional to the height of metacentre M ahove 
the centre of gravity, and this height is a measure 
of the stability of the ship. 

The position of the point M depends on the shape 
of the ship or other floating body, and on the 
position of its centre of gravity, which will greatly 
depend pn the distribution of the cargo or load. 
We now see the great advantage of ballast, which 
lowers the centre of gravity and tends to give 
stability to the ship. 


Further, the righting couple called out by the 
dijiplacement becomes greater and greater the more 
the ship heels over to increase the horizontal liis- 
tance b b', so long as m is above g. 

On the other hand, if the ship is so shaped md 
loaded that when she undergoes a slight displace- 
ment the metacentre M falls below the centre of 
gravity, then the action of the weight of the ship 
and upward resultant pressure of the water will go 
to increase the displacement with a greater and 
greater turning tendency in that direction, and wfll 
finally overturn the ship. The reader can easily 
construct the diagram for this case of unstable 
equilibrium for different amounts of heeling, and 
by taking other examples, understand condition (3), 
that the equilibrium of a floating body is 8tat>le or 
unstable according as the metacentre for a slight 
displacement of the body from the position of 
equilibrium falls above or below the centre of gravity 
of the body. 


GERMAN. — XXIV. 

[Continued from p. S17. ] 

»3cbenfcn trageii, ETC. 
iBeteiifen tragen (to bear, or have, hesitation) may be 
rendered “ to hesitate,” “ to doubt,” as : — 

JBetfufcn, eg ju t^un, I hesitate to do it; (Sx tvnq 
sBeteiifen, e« mir anju«crttauen, he hesitated to entrust 
it to me. 

iScr compounded with verbs commonly expresses 
the idea of away, a loss, wrong, etc., as : — Jreibcn, to 
drive ; ter treden, to drive away ; ®piflen, to play ; 
ter fpielen, to lose at play ; ?citen, to guide ; t c r leiien, 
7w<>guide (to guide wrong). As : — 9®ie fc^inen terflieft 
cine fro^e, glu(f lic^e how quickly a happy, joyful 

hour passes away ; Set terttrt, I have heard 

wrong (misunderstood), etc. Certain uses, however, 
of this and many others of thp same class are best 
illustrated by examples ; thus, feteii signifies to see, 
and terfeten, to provide ; Segen, to lay ; and terlegcn, to 
w/>lay— also, figuratively, to furnish, and hence to 
publish (a book), that is, to furnish the necessary 
means for producing the book, etc. 

9Ser frequently answers to our ** on,” as : — 9Ba« 
gett tier xcv V what is going on here ? 

Examples. 

!t)cr (SJcfanb'te trug iBcten'fcn, The ambassador hesi- 
aflen Sertra aniiiillerl tated to confide in 
gu tranen. all the words of the 

mi^jste^. 

differ This bookseller^bas pub- 

(Siotte’l fAmmtTutc Serfe lished the< collected 
vcrlcgt'. works of Goethe. 
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^ meittc 

$er j[iiA^ fBlann fdnnte hti 
ticfec 8tagt in ^J3fr(e'gcn* 
l^t (imtmeni 

it^ffer ^ftr njltt Jtfget mtt 
i^m f^?icl<n; attein' er ^at 
gr&'ffre 8u|t, tint ^artic' 
StHatrt )u ma(^en. 

SDIein iSvuttr ta« 8ortc« 
^jirt'no, bWft (fpielt) tie 
8(ute, unb tte 

Srommei }u fct^lagen 
(tu^ren). 

®ptelt 3^r 8rAu(ein 
irgenb eni 3iifitument' ? 

®te fpiclte einniiil' auf bcc 
(Sluitar're, 

fie nic^t me^r karauf'. 

Diefcr ^crr BlAfl ka« ffialb- 
^orii fe^t fc^on. 

3c^ etriet^' ten 2lu'gfn6ti(f, 
nml i^n fo auger Saffung 
gcBrac^t' ^atte 


1 have mislaid my keys 

The young’man may get 
into difficulty by this 
question* 

This gentleman wishes 
to play nine-pins with 
him, but he has (a) 
greater desire to take 
a game of billiards. 

My brother plays the 
piano, blows (plays) 
the flute, and under- 
stands beating (strik- 
ing) the drum. 

Does your sister play 
any instrument ? 

She played upon the 
guitar once, but now 
she plays upon it no 
more. 

This gentleman blows the 
bugle horn very well. 

I divined in an instant 
what had brought him 
thus out of (his) self- 
possession. 


au'gcrung,/. ut- 
terance, ex- 
pression. 

91 n f b r u , m . 
requisition, 
claim, de- 
mand. 

fiiflart, n. bil- 
liards. 

m. bookseller, 
stationer. 

(Srra't^en, to 
guess, divine. 


VOCABULA.EY. 
8affima, /. self- 
command, 
countenance. 
®dge,/. violin. 

f. 

skilfulness, 
cleverness, 
^arfe,/. harp. 
3nftrument', n. 

instrument. 
Jtlflbier, n. harpsi- 
chord, piano, 
i^artlf',/. game. 
n. chess. 


@c()macl^matt', 

checkmated. 

@o^ii(^cn, n. little 
son. 

m. player. 

Un'befannt, un- 
known. 

93fr(ag#'6u(^^anbtf 
lung, /. publish- 
ing-firm. 

SBfgroc'gcn, where- 
fore, for what 
reason. 


Exercise 150. 

Translate into English : — 

1. (St trug JBetenfen, tern Bremtcn tie goltene U^r 
an)vmttauen. 2. ®er SSatet trug ©etenfen, 9ll(e« ju 
glautcn, toaS i^m fein erjaglte. 3. 9Ber ]U tiel 

Setenfen ttdgt, genflnnt menig. 4. <Sic igielten ifin fttr 
einen vrtentl^en IDlenfc^en. 5. 34> ^idt t^n file ten 
©fitgetmitfht tiefet ®tatt. 6. Sir ^ielteu i^ fur e:wa« 
gang anbetel. ^ 7. ^er iuitge )8u(^^Antlet ^at ein neuel 
Serf wtlegt 8. 3fl tic neue (Shrammatlf tei ^eren 81. 
Hfon neriftt ttotten? 8. ®le ifl fo eten in bet ®erlag^ 
Ba^anblang brt ^etin etfe^ienen. 10. 3e^ Hn fe|r 


in (Bcrlcgenl^it, mi i(^ in tiefer ®ac(^e tgun foil. 11. S^ie 
Sutter ifl in ffierlegen^eit, mctl fie ten 81amen ter ®trage 
rergeffen ^at. 12. (Sr if! in aSerlegen^eit, mo^ er tie i^m 
ft^lenten giranjig il^alcr ne^men fd(. 13. ®ie ifi in ^er* 
Icgcnl^it ilber tal rlDtilu^e (Srfcf^einett eineg UnMannten. 14. 
SoUen loir eine $artie oter IBittart frielen ? 15. 
ne^me lieber eine $artie an, ta bet tiefem ®)>icle me^r 

ter *43erfiant, aU tie (8ef((|i(!lic^feit in 91nfrvu((^ genommen 
njirt. 16. ©bteten ®ie gern? 17. O, fa; nur 

^abc id^ gu aenig iSlelegeii^eit, ti gu frtelen, tregtvegen id^ ki 
guten ®rielern fc^r oft fc(^ad(tmatt kuerte. 18. ®t^ie(eu ®te 
etii 3n|lrumcnt? 19. 3n, ie^ fpiele JHaricr, unt ^abe fett 
etiiigen lageji niigefangen, . €9eige gu frielen. 20, ®biclc» 
®tc ®eige Itcber, al6 JtUtvtev ? 

Exercise 151. 

Translate into German : — 

1. He hesitated to entrust his attorney with 
the affair. 2. The mother hesitated to believe 
everything that her daughter told her. 3. I have 
mislaid your book, and am therefore in much 
trouble. 4. The child deceived its teacher, and 
he therefore hesitated to believe him again. 6. 
He played at billiards, and lost all his money. 
6. Will you play a game at chess with me ? 7. 
No, I prefer a game at billiards, for I do not 
know much about chess. 8. Do you play any in- 
strument? 9. Yes, I play the harpsichord, and I 
think of learning the violin. 10. Is your sister 
skilful at the piano? 11. No, but she is excellent 
at the harp. 12. At that question he lost all self- 
command, and knew not how to answer. 13. 
Mr. C. in London will publish the history of the 
Kings of England shortly. 

Sdcc^t, (5)efaUen. 

9?c(^t (right) and linf (left) are often used with 
gur, as : — dur SUccpUti, gur 8mfeii, for 3« kr Vft(>tfn $ant, 
to the right hand ; 3u ter linffii J&aiit, to the left 
hand. 

(ScfoKcn, literally, “to fall or happen” (accept- 
ably), that is, “ to be pleasing or agreeable,” as : — 
a)iefe« Sutti gefallt mir, this book pleases me. ©efaflcit 
(affen = “ to submit to,” “ to put up with,” as : — 
3(t f<inn mic tiefe (Bei^antlung nk^t gefallen laffett, I can- 
not submit to this treatment (that is, canAot let 
this treatment please me). 

Examples. 

(Si ifl @c^ate, tafi bet t)icltn It is (a) pity that with 
IDlenfc^en tie guten 9ln'lagen many men (the) good 

unt Jlalen'te nl(^t beffet endowments and 

auf 'gebUtet luerten. talents are^ not better 

developed. 

dUi Ifk ®4ate, tag er ni^t It is (a) pity that he 
ta tvac. was not there* 
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id mxf gAtt) 


fr 0 mm<n tvar 

9lUf« tec^t, mi (iictt fiber 
i^n w^fing'te. 

0in ©erteum'tfc muf e« flf<> 
qefal'len iaffen, 0011 feiiieii 
S^e'beiimenfc^eit verac^'tct 
3 U iverten. 

3n tern ®tfi6c^en biefer armeii 
atten 9rau jur 9)e(^teit 
tie une jur Sinfcii 
baf Client. 

8ie(^t9 fle^t man bte ®c^afe 
auf ter SOSiefe n^tten, unt 
linfl tie ^tegeii an tern 
idSerge fiettern. 


10}orgeit fiber a(^t Tage reifeu 
nnt ^>on bter ab. 

(St begtci'tete feinen ®efaiig' 
mit ter ^arfe. 

!£)ie iBegleilung tiefe9 ®tficfe9 
id won tern berfl^m'ten Jtarl 
SKait'a won Seber. 

llnter fofcl^en Um'dfinten 
iwiirte tn8 Jjjerfprc'c^cn 
natftr1i(l|i gebro'c^en. 


That just suits me (is 
just as I’d have it). 
That serves me right. 

To the devout Tobias 
all was right that 
God ordained con- 
cerning him. 

A calumniator must sub- 
mit to be despised by 
his fellow-men. 

In the little room of this 
poor old woman sat 
distress at the right 
hand, and wretched- 
ness at the left. 

At the right are seen 
the sheep pasturing 
in the meadow, and 
at the left the goats 
clambering upon the 
mountain. 

A week from to-morrow 
we depart (hence) 
from here. 

He accompanied his song 
with the harp. 

The accompaniment of 
this piece is by the 
celebrated Charles 
Maria von Weber. 

Under such circum- 
stances the promise 
was of course broken. 


V0CA.BULARY. 


?luf'dedeR, to 
post, draw up. 
sBelei'bigung, /. 
offence, in- 

jury- 

®ffcf>hc'gen, to con- 
clude, resolve, 
determine. 
(Bc^btdg, suit- 
able, proper. 
®eigenfptel.??. 
violin-music. 


(SJuitar'rt, f. 
guitar. 

£ut, n. song, 
air. 

Cinf8, ode. to the 
' left. 

fillojart, Mozart. 

S^atftr'hc^, natur- 
al, naturally. 

adv. to 
the right. 

®ttn fc^twetgen, 1 0 


be silent, to 
hold one’s 
peace. 

ll ntcrfu'cl^ung, 
/. examination. 

Untcrwtr'fen, to 
subject, sub- 
mit. 

QScrtwun'bcrung, /. 
astonishment, 
surprise. 


Exercise 152. 

Translate into English 

1, ®« id bag @ie nt<bt etne Shmbt friiger 

gerommbtt finb. 2. SRac^t ti, twte ibr moCit, mir id 
tedjit. 8. 3Kir id 9lfte8 »a« bie ©erfammtung btfc^loffen 
^at. 4. (Sx m«gte fkg btrfb ©eteibtgung didM^tteigcjt gefotten 


(affen. 5. ®r mtigte SDietfl gefaden iaffbn, tool «t 
untnr anbem liDer^filtntden nit^t gefaden laden. 6. fit 
mugte ti d(!|f grfaKen laffen, werlenmbet tworben gu fein. 7. 
3ttr Siecfiten fatten mtt ba9 ^ebirgr, uub jur Sinfen ben Slug.^ 
8. idet^t* uttb (intt twaren feinbl^e Truppen gufgedcKt. D. 
3bt bitrft twebec )ur fHttfyttn, tuxg jur Stnfen won biefcm SOdege 
abtwcicben. 10. SDer id ®(^u(b an biefcm Unglfiife? 11. 
Itnfer 8la(bbar id baran. 12. T)er ®c^fi(er id 
baran, bag et bedraft iwirb. 13. 9Bir felbd finb ®i(^u(b baran 
gemefen. 14. SWorgen fiber ac^t ^tage fommt ein 5t)ampff:biff 
won 9'lem*S)otf an. 15. SDlorgen fiber wierjel^n Tage twitb ti 
ein 3abr. bag tc^ ign gefe^n ^abe. 16. ®edern wor aebt 
Tagen td fern iPater gedorbeu. 17. Jt)a8 |unge aJUbe^cn 
begfettete ibren ®efang mit ber (Siuitarre. 18. T)er 9reuiib 
beglettete mtt tern 8ortepiano bag ®eigetifptc( be6 3tahener9. 
19. T)te iBeglcitung bwfer Steber td won SKojart. 20. fiJieleS 
tofirbe unfl naturUeb erfcbeuien, twenn twtr ti einer gebbrigen 
Unterfuebung iintenwirfen twoUten. 

Exercise 153. 

Translate into German : — 

1. It is a pity that your friend did not arrive 
half an liour earlier. 2. I must submit to whatever 
my father resolves on. 3. John’s new book pleases 
me much. 4. One must submit in this life to many 
things. 5. I would not submit to it, if I were in 
your place. 6. To the right hand we had the river, 
and to the left hand the mountainous forest. 7. 
Right and left we saw nothing but enemies’ troops. 
8. This day week we go to Berlin. 9. To-morrow 
fortnight my brother will arrive here. 10. A week 
ago yesterday a ship sailed for Australia. 11. Three 
days ago wo had unexpectedly great pleasure. 12, 
It is a pity that the talents of this young artist are 
not better developed. 13. Your sister accompanied 
me with the harp, and sang to the piano of my 
friend. 14. It is quite natural that everybody 
must die. 15. The accompaniment of this piece 
is by Handel. 

DATIVE OF PRONOUNS, ETC. 

The dative of the personal pronoun of the first 
and second person (seldom translatal^le into English) 
is often employed in familiar style, to intimate in a 
wholly indefinite manner a participation or interest 
on the part of the speaker or the person addressed, 
ns •— 3<b lobe mir ben itnaben, I praise (for myself) the 
boy ; ®ebc mir nlcbt auf’i ®il, do not go upon the ice ; 
3n ber blut'gcn ®cbla<bt bei 8fibcn ritt cc ®n<b wntw tel 
Bfruerl IBlibrn auf unb itteber mit ffibiem 
in the bloody battle of Liltzen he rode amid 
the lightnings of the firing, up and down in cool 
blood. c e 

Dawonlafifen = “ to run off,” “ to run away,” a« : — 
®r id bei Sloebt unb 9lebel bowon gefaufim, he* hae riin 
away by night and fog. 
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has scimetimes a like signification, 
as.’^pitct iDtcner if! m\t um < 8 e(tc ttin^seganstn, the 
servant has run away with the money. 

Examples. 


6)01 S'anjeit mae^t mir fetn 
^gnA'dfit. 

mertc ti 3 ^nen an, ta$ 
®ie ni(tt 5 ufrU'tfn flnt. 

^)a# ift eine nertne| 1 i(l(>e 

!Dt< dicte l^at tie 3u^^5rer 
wrtriffen. 
ttl taoon' gelau'fen. 

$e^en 8 ie fUt not^ ciner 
SBo^nunij um ? 

<Sl gejiemt' m«r nie^t, tern 
®rei|e ju tt)ittfrfprec|>'en. 

3(t t'lte i^n nte mit irgent 
cinem SOarte telet ttgt. 

mac^te 'Xieraii'tcr 
tern O!)ro^eu viet U^ertrup'. 

3(^ late mtr ienen (5^'ren* 
manit. 


Dancing affords me no 
pleasure. 

I perceive that you are 
not contented. 

That is a vexatious affair 
(or business). 

The speech (has) dis- 
pleased the auditors. 

He has run away. 

Are you looking about 
for a residence (board- 
ing place) ? 

It does not become me 
to contradict the aged 
man. 

I have never offended 
him by a single word. 

Sudden passion caused 
Alexander the Great 
much sorrow. 

I pi-aise that man of 
honour. 


VOCABULAHY. 


Sln'metfen, to per- become, be- 

ceive. seem. 

®en>ir't^uiig, /. Silfu'gttng, in- 
entertain- quisitive, 

ment, recep- curious, 

tion. atcttung,/ deliv- 

8 teuntl!(t, friend- erance. 

ly. @ c ^ f tt , 8 h y , 

(SJejie'men, to skittish. 


<S a m i t ' , conse- 
quently, there- 
fore. 

Storung,/. disturb- 
ance, 

to look 

about. 

iUcrtrie'pen, to 
grieve, vex, 
trouble. 


Exebcise 154. 

Translate into English 

1 . IGichn 3)2cnf(^en f(^eint ti cin ^ergniigcn ju ma(f»en, 
9lntm ju beicitigen. 2 . 3 (^ merfte H i^m an, ta$ ct flct 
6 deitigt fa^lte. 3. dir lielritigte nic^t nur mtcfi, fonteru 
aii(f> mcinen O^cinu 4, St)tefc ®a(^e l^at mir Won »iet 
®mr«g gemactt. 5. ®cr ungerat^ene ®o^n mac^t tern 
$atcr aid il^crtrni. C. Cil mtrirft ten Secret, cigen< 
finnige ®<^iher }U ^aten. 7. Jtiefe fllete oertrof manege 
t?lnn»effntcB. 8 . I)er oertroffene gnate lief feine 9Irbcit 
lirgen. 9. ($9 oertref ten Breunt, tai W ®riefe 

nWt beanttvortete. 10 . 3t^ oertanfe i^m meine 9lettnng. 

11. 9 omit oertanfe W nWfl 12. Senn 

fl nWt tolt anftrg i^rt, fo lanfe W taobn. 13. &i foWen 
i|rrignt){im«m&(|rU man taoon laufen. 14. gnaten ift 
feilt heiner 4^unt taaongtlaufcn. 15. Dcm ^liWtet ge 5 iemt 


<1, nac^ tet llrfa<^e tiefet {U fragen. ^16. 9t 

gt)umt mir, ii6er tiefe ^at^e ju Wtoeigen. 17. Skt 
dlengierige ^gt fW jeter gl^igleit umstifel^R. 18. 
3(^ gtng in tie $tatt, um mW cin tarin um^ufe^n. 
19. SRein Sreunt mill fi(^ na<t ciner antem ffiUo^nung m* 
fe^cn. 20. 3<t loU mir tie alten deiten. 21. 34 
mir tie W^nen Simmer unt tie frcuntli^e 6emirt|tttig. 
22. !X)ie $ferte murten Wen, unt gtngen mtt uni tur^. 

Exeboise 155. 

Translate into German 

1 . It does not become a child to contradict its 
parents. 2. I went to the town for the purpose of 
looking about. 3. I admire these beautiful apart- 
ments and their pleasant situation. 4, The thief 
ran away with the money before it was possible to 
overtake him. 5. He ran away for fear they should 
take him in the act. 6 . It is a vexatious affair 
that he has lost my money. 7 . I perceive that 
this little present pleases you. 8 . I perceive that 
he has not spoken the truth. 9. Are you looking 
about for your father? 10 . No, I am looking for 
my friends. 11. I praise these intelligent scholars. 
12. Do not fall, little child. 13. My brother 
shoots a bird from a tree at eighty paces. 


KEY TO EXERCISES. 

Ex. 142.— 1. He spends his time in doing nothing. 2. Hn 
spent the greater pari of hU youth at the gymnasiums and 
univerflities of his country. 8. He spends most of liis time iu 
UMeless occui)ation8. 4. Many people puss their time in eating, 
drinking, and sleeping. 5. With every man who has but a 
spark of feeling, hl« fatherland and its welfare excel every- 
tiling. 6. Diere is nothing like tranquillity of soul, and the 
consciousness of having done one’s duty. 7. He said his 
greatest joy and his greatest treasure were his children, and 
with him nothing surpassed them. 8. A sailor said there was 
nothing like his pipe. i). To an indifferent man many things 
are indeed the same ; but he who says that everything is the 
same to him, is a liar. 10. Wiint we have promised we should 
lierfonn, whether disadvantage or advantage arises fb)m It. 
11. In war all things must be alike to a soldier. 12. A true 
man patiently adapts himself to all circumsiances ; it is 
indifferent to him what he does, but not how he doeait. 18, 
8ince his children's death everything is alike to him ; he is 
indifferent about tliose who surround him, and careless about 
the course of his affairs. lA Every man lias his free will; 
therefore, it does not concern me how he employs his time. 
15. I travelled by way of [vid] Rotterdam and London to 
America. 16. The friend just now went across the street. 
17. He pitied the poor boy, therefore he received him into his 
house, and gave him a education. 18. He who has no 
pity for dumb animals, and who is unmerciful towards them, 
has likewise no pity for mankind. 

Ex. 143.— 1. fB'xtXt Scute btingen 4re Beit tn ffrlg^it 
ju 2 . (Sx Ira^te ten gri^gten frinel SetenI iu fremtm 
SAntem ju. 3. 3eter SRenf4, metier CiefA^l fUt |ac, 
entpe^t 64 feinen mel4e trv 6Kenf4Wit 9lu|ett 

bTtngen. 4. (h fagt, frin gr&^ter ^4^fr 
gaiqc SBclt, mit 3^m oerglit^en, fei tti4tl. 5. iDiefet SQatut 
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(t fcl ifm gan) emerlH, cb fdne Unteme^mungm rrfotg# 
fci(^ voixtn otn 6. SBk vide Serten SOeitt ^bcn 

0ief • 7. ^abe treieriei, ®ie ihbgen wd^ten, ivetc^ ®i€ 
woUen. 8. 3<^ {tUn jivcimat fiber tie Sentooner 
6tft(te. 9. fi3ic(e gel^u fiber Cftente nat^ (Deutfc^tant. 10. 

werte tval^rfcf^einlu^ einen 9)ioitat in ^imn jubriitgen. 
11. Sf^ein 97d(^bar ^at treieriei Gnren in feinem Teic^e; 
t)tefe(ben fint febt ft^bn. 12. T^rcierlei 8iofen tvac^fen in 
unferm (Smarten. 13. SBenn i(^ bungrij bin. fo ift ti mic 
einetiei, ob i(b SBiltbrrt oter etn ^tfitf Stintcrbraten vor mir 
babe. 14. (Sr faufte 8ant von treiedei ffarben. 

Ex. 144,-— 1. This year tlie fruits of the garden, as well os of 
the field, have turned out well. 2. This tree yields abundance 
of fhiit every year. 8. Is all produce fruit? 4. No, not all, 
but only that which grows on trees. 5. This young man relies 
too much ui>on his relations, and too little upon his own abili- 
ties. 6. He depends upon our visiting him next week. 7. He 
trusted that Gt^ would help him. 8. He who relies too much 
upon others, may easily be deceived. 9. I highly esteem my 
friends. 10. He thinks much of a comfortable life. 11. This 
man thinks tfjo inucli of himself and his prudence, therefore 
he despises the counsel of well-wishing friends, 12. Only 
ui>on this condition can I agree to it. 13. I agree to it if it 
has no evil consequences, 14. He agreed to it without being 
acquainted with all the difficulties. 16. This child acts just as 
if it were at home here. lU. The sailor acted as if he were out 
of his senses. 17. He behaves as though the greatest w'rorig 
had befallen him. 18. This man behaves as though he were 
ofTtiiided. li>. He acts like a child of five years of age. 20. 
The neighbour thrust the intruder out of doors. 

Ex. 145.— 1. fiSvtigee 3abt finb tie Srucbte niebt gut 
geratbeu. 2. iDiefet iBaum trAgt nut felten Stuebte. 3. 
Differ pinge 4&crt verlApt fUb ju vief auf feine 
4. 9lein, ec verUpt fi(b nitbt au viel auf feine 
benn er meip, ta^ el ni(bt gut iff, fldb auf tiejenigeu 9(ubcrer 
alt vetfaffeu. 6. 3(b vevlaffe mi<b auf ^te, fca^ <Sie mteb 
nfiebfte SBoebe befuebtn iverben. 6. Tb«« ®i< g«ate, all 
cb ®ie au ^aiife wAren. 7, Der Bcrbrccbcr fleUte ficb, all 
vb er wabnfiunig ivAre. 8. Differ Btann ftellt ficb geratc 
ivte tin Jtinb. 9. SBo ifl 3br Atauarienvi}gel ? dv ift a<<>n 
(Sender binaul geflogen. 10. ilBie faun icb in eine @a(b« 
elmvitligen, tie gegen meiue Slcigung ift ? 11. (Sin feter, 
ter fhb entatveit, mirt aul tern •^aufe getriebeit. 12. di 
bAngt van ItmftAnten ab, ob i<b a^ meineu Sreunten gebeit 
mette. 13. 3eter Btenfeb ftrebt unabbAiigig au ivcrten. 
14. iBerlaffe ticb tarauf, tap icb tir niebt ivicter b^lfen 
iverte. 

Ex. 146.— 1. It is not your fault that you are so unhappy. 
2. It was not his fault that he broke this glass. 8. I can give 
nothing for it, except iny thanks. 4. I shall state the I'easons 
for it, if it be requested. 6. Can you tell me what o'clock 
it is? 6. No, for my watch has stopped. 7. Has your watch 
stopped long? 8. Yes, nearly au hour. 0. My watch goes too 
fast ; it has gained nearly half an hour. 10. My Mend’s watch 
is live minutes too fast. 11. Good-bye, and do not forget to 
visit me soon again. 12. Good-bye, sir. 18« When shall we 
both visit Mr. N. ? 14. It depends entirely upon you what 
time you wish to appoint for It ; I am ready at any time to 
aeoompimy you. 15. It depends upon you to save or to ruin 
this family. 16. The neighbour Works in his garden, and tries 


to put it in order. 17. With all his exertkms he never aetUbs 
tliis matter. 18. He tried to get me into the ranks of his 
comrades. 19. It Is difficult to accustom a disorderly *1080 
to regularity. 20. After great trouble he has cleared up the 
account. 

Ex. 147. — 1. 3(b Jamt niebt taffir, tafi ©le tal Ungffief ‘ 
gebabt bfl&««‘ 2. 'Sie fonnten niebt taffir, tad tie SKogt ten 
Delfcr jerbroeben bat. 3. (5r fvnnte mir nicbtl taffir gebeib 
all feinen Danf. 4. (Sc fennte ntcbtl taffir, er fpra<b uur tie 
SBdbrbeit. 5. Atann ter Atutfeber etmal taffir, tafi ter Sagen 
umgemerfen tuurbe? 6. fi^ein, er foiinte nicbtl taffir, ttnn 
tie IBfcrte tvaren niebt $u berubigen. 7. Atfinnen ®ie mir 
fagen, mclcbe 3cit cl ifl ? 8. Sleiii, meine Ubr g^t neub* 9. 
Die <Etuntc meiner ‘Xbreife ju bejlimmen bAuflt von meinen 
(Sltern ab. 10. Beben 8ie mobf, Blatant ; uut vergeffen ®ie 
niebt, micb 3brcn (Sltcrn pi empfebfen. 11. (5fl b'iufi^ 

3buen ab, ivclcbe 3cit $ie befiimmen tvoUen, 3bre ^ceunte pt 
befueben ; icb 'verte ficti bereit fein, @ie pi beglciten. 12. 
®lue( uitt Itngluef, €eben unt Tot, 2lrmutb unt dieiebtbum, 
mUel bAugt von tern 2Bi(len (Siiottcl ab. 

Ex. 148.— 1. The thief was convicted of Ills crime, and of 
course he will be punished. 2. The father went away this 
morning, and has not yct^returned. 8. The book has been 
lost, and all the.se scholars i)reteml not to know where it 
has gone to. 4. My nephews went away without saying 
where they were going. 5. Our fruit is all gone. 6. Any 
amount of money will go if one is wasteful. 7. The Turkish 
empeior, Boliman 11., said, shortly \>efore his death, “My 
strangth is gone, but not my courage.” 8. How far are you 
going to walk? 9. 1 walk till I get tired, generally as far as 
the |>ark. 10. My friend knows very well how far he has to 
go in this affair. 11. Even in joke one ought to know how far 
one can go, because even in jest one may offend. 12. Where 
arc you going? 13. I am going to my attorney. 14. How far 
have you to go? 15. To the end of the town. 16. How long 
will it take you to walk? 17. More than an hour. 18. How 
far have you walked ? 19. I have been as fur as the river. 20. 
How long have you been walking? 21. I Itave been walking 
alK)ve half ah hour. 22. How long have you been from home? 
23. I ha\e been away three-quarters of an hour. 24. Have you 
been far away from it ? 26. I have been nearly half an hour’s 
walk from home, 26. I hojie to see you again, whether It be 
ill this world or in the next. 

Ex. 149. — 1. @agcn @ie mir, ob bal 3bf eigenel Bfcrt 
ifl V 2. 3ener manebfl fiber Santmirtbfebaft. 

3. 3fb werte b<«te niebt aulgeben, el fei tenn, tap tic flilrtb* 
iventigfeit micb Jhjingt. 4. 3br tvertet niebt in tal ^immcl* 
reieb fommen, el fei tenn, tafi 3bf tie Blobltbaten bd ^errn 
anerfennt. 6. Btein flSrutcr ging geftern fort, nnb toir b^ben 
nicbtl von ibm gebi’rt. 6. (j^l verflebt ficb wn felbft, taff tie 
Btenfcben, Tbiere unt fPflanpn niebt obne Wabrting (eben 
tbnnen. 7. Btein B^effet ift fort, unt ftind von ten Mintetn 
meid, mo el ift. 8. Unfer ift atte. 9. 3fb weif mbt 
gut, mie meit icb in tiefer ®acbe ju geben bnbe. 10. SBobin 
geben <^ie ? 11. Beb gebe meinem iBrutcr. 12. SBie 

meit baben <Sie ju geben? 1^ iBM ten|3arf. 14. Btie 
iveit b«ben ®ie geben ? 15. llngefAbr trel Dietfret BteiUn. 
16. C^r glaubtr, tie 3eit fei nun gefommen, fielb ^itien djien 
fiBeg turcb’l 8eben gu babnen. 
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PNEUMATICS.—III 

iContlnwsd from p. 811 ] 

1 *AWS OP EXPANSION AND COMPRESSION OF GASES 
— DBTBRiaNATION OP THE CO EFFICIENT OP 
EXPANSION-SIMPLE GENERAL LAW FOR GASES 
-NUMfBRICAL , EXAMPLES. 

It is evident from our consideration of Boyle’s law 
for gases that, for a given mass or quantity of gas, 
the product of its pressure and volume depends on 
the constant temperature at which the gas is kept ; 
anti that for every temperature this product will 
be equal to some constant number. Now what is 
the relation between this number and the tempera- 
ture for a given mass of gas ? 

The answer to this question may perhaps be 
more clearly understood by first of all considering 
separately the changes produced in either of the 
two factors— pressure and volume of a gas— by 
variation of temperature. 

About 1787 the rough experiments of Charles 
led him to the conclusion that if the pressure be 
kept constant, all gases expand equally and uni- 
formly for equal increments of temperature, as 
indicated by the ordinary mercurial thermometer. 
That is to say, when the pressure remains constant, 
the volume a (jas is directly proportional to the 
temperature. 

The subsequent measurements of Gay Lussac 
determined the numerical relation between volume 
and temperature, and not only told us the value 
of the co-efficient of increase in volume for any one 
gas, but pointed out the general law that this co- 
efficient is practically the same for all ordinary 
gases within the range of temperature between 0® 
Cent, and 100® Cent. 

The still more exact results obtained by Regnault 
in his elaborate and classic investigations tend to 
fully establish the 

LAW OF CHARLES. 

Gases expand j^rd of their volume at 0® Cent, 
for an increase in temperature of 1® Cent., when 
heated under constant press^cre. 

The range of temperature and pressure for which 
this law is strictly true is limited for every gas, 
depending on its critical point {see page 146, Hy- 
draulics I.), As a general rule, experiment shows 
that the further a gas is heated above its critical 
temperature of liquefaction, and at the same time 
the more highly rarefied a gas becomes, so that the 
particles of the ^ have free play, and are, com- 
paratively speaking, far apart, whilst the constant 
pressure is small, the more nearly does the gas 
follow this siAplelaw. 

Thus, Wien the pressure of a given quantity of 
gas is kept constantly at one atmosphere, 


we find that v 

278 cubic ftet at 0® Cent, 
becomes 278 + 1 „ at Cent, 

278 + 2 „ at 2=* Cent. 

273 3 „ at 8’ Cent, 

and generally 278 -h t „ at f’ Cent 

The fraction jj-j, or ’00367, is called the co- 
efficient of expansion of gases. The law of expan- 
sion under constant pressure may be expressed 
simply as follows : — 

1 oubic foot of gas at 0^ Cent., 

becomes 1*00307 „ ,, at i® CcMit., 

1 + •00307 X 2 cubic feot of gas at 2® Cetit, 

„ 1 + *00807 X 8 „ „ at 8® Cent, 

„ 1 + -00807 X 20 „ „ at 20® Cent, 

and generally 

1 + *00807 X t „ ,, at <® Cent. 

Thus one cubic foot of gas at 0® Cent, becomes 
under constant pressure (1 -f- *00367 x t) at ^® Cent. ; 
and since in cubic feet of the same gas at 0® Cent, 
every cubic foot of it expands in this proportion, 
we shall find at 7® Cent, under constant pressure 
the total volume equal to 

t'o (1 -I- *00867 X 0. 

Or the law of Charles for the expansion of a gas due 
to increase of temperature, under constant pressure, 
may be expressed in the more general form— 

V , = 1*0 (1 + 0 0 , . . . ( 1 ) 

where stands for the volume of the given mass 
of gas at 0® Cent., 

stands for the volume of the given mass 
of gas at Cent., 

and a stands for the co-efffoient of expansion, 
meaning thereby the change per unit 
volume, measured at 0® Cent., produced 
Jy 1® Cent, increase in temperature. 

In the case of dry air and many simple gases, for 
most practical applications we may take 

„ = i=-003aT. 

Then the above equation becomes 

= ”. (1 + ils * ')- 
or ^ i = Vo (1 + 008670. 

It obviously follows that 

j = t^o (1 + *0036711), 

where stands for the volume of the , same mass 
of gas under the same pressure at 
< 1 ® Cent. ; 

therefore we have by simple division 
Vt _ Uo(l + *008670 
Vo (1 + *008070)’ 

consequently 

Vt ^ 1 + omt , . . . (j) 

“ 1 + *008670 ' 
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Instead of decimals we may use vulgar fractions, the tube from a vessel containing it and exposed 
and write the same equation to the atmospheric pressure, which remains nearly 

I constant throughout an experiment. This mercury 

Vi ^ • vessel is supported on a shelf which can be raised 

_ ^ ^ lowered, m order to adjust the mercury in the 

^ ^ tube to atmospheric pressure. Part of the tube 

and, bringing the numerator and denominator on abo\e the bend, as well as the large bulb, are oom- 
the right-hand side to a common denom- 
inator, 273, we have 

Vi 273 + t 273 + h 

^ " 278““ ~278 

~ 278 278 

278 273 + h 

hence 

( 8 ) 

Vij 278 + ti rig.8. 

From this it is evident that, given the volume 
occupied by a quantity of gas at one temperature, pletely immersed in water in the iron bath, as 

we can readily calculate what its volume will be at Adjust the height of the mercury in the 

another temperature, provided the pressure and outside vessel so that the end of the mercurial 

quantity of stuff remain the same. column in the tube stands near the zero mark of 

Example 1, A known weight of gas occupies graduations when the water is cooled down ns 

3 cubic feet at a temperature of 27^ Cent., what ^ow ns possible. The capacity of the bulb and tube 

will be its volume under the same pressure at this zero mark has been ascertained in terms 

127® Cent ? of the divisions of the tube, so that the exact 

Here let Vj stand for the volume at temperature \olume of dry air contained in the bulb and tube 

127® Cent. ^o the mercurial column is known at any time, 

and V/j = 3 cubic feet at temperature ipj^g temperature of the water in the bath is 

27® Cent. observed by means of a mercury thermometer 

Substituting these values in the above equation (3), immersed in the water alongside of and touching 
gives us at once ^ large glass bulb, in order that its readings 

^ ^ may give the temperature of the bulb and the air 

^ 278 + 27 therein. On this account the water in the bath 

* 400 must be heated very slowly by means of gas 

~ ^ ^ burners below it, and at the same time kept well 

= 4 cubic feet. Answer stirred, otherwise the temperature of the water 

will not be the same throughout the bath, and the 
detebmination of the co-effioient of temperature of the air in the bulb could not he 

EXPANSION. accurately determined. It will be found that an 

Instead of taking for granted that the co-efficient appreciable interval of time elapses before the air 
- . 1 in the bulb arrives at the temperature of the water 

of expansion. = - = -OOm, we may express b^th-that is, the hekt passes but slowly 

the equation (2) in the more general form, from the bath through the glass envelope to the 

1 + a« interior of the mass of air contained therein. 

^ * r+ oT ’ Hence, in order to ensure that the air in the bulb 

is at the same temperature as that of the water in 
where n represents the mean value of the co- the bath, it is necessary, b^ore taking a set of 

efficient of expansion at all tempera- readings of the temperature and corresponding 

tures intermediate to t and volume of the air, not only to stir the water well, 

This mean value of the co-efficient may be roughly but also endeavour, by adjusting the gas-jets under- 
and readily measured by means of the simple neath the bath, to keep the temperature of the water 

apparatus shown in Fig 8. This consists of a glass constant for a few minutes. Whqn thg temperature 

bulb and tube, thoroughly cleansed and dried. Then has become steady, observe simultaneously ^l\e posl- 

dry air is introduced into the bulb, and enclosed tion of the end of the mercury column ill the tube 

by perfectly clean, pure mercury, which rises in and the temperature of the water in the bath. 
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Neglecting for the moment the expansion of the 
glass envelope, the volume of the air contained in 
the hulh and tube will in every case be found by 
adding the reading on tube to the capacity of the 
bulb and tube up to zero mark. Now gently warm 
the water in the bath, and so raise the temperature 
of the air gradually, causing the air to expand, and 
take simultaneous readings of temperature and 
volume, until the air in the tube has pushed back 
the mercury at constant pressure to the point 
marked 25. Next allow the bath to cool grad- 
luillgt and take, as before, simultaneous readings 
of the temperature of the water and the volume 
of the air. Special precautions must again be 
taken by stirring the water in the bath, and regu- 
lating the gas-jets to keep the temperature con- 
stant during each short interval immediately before 
taking the readings. On this account the gas-jets 
must not be turned completely out whilst the 
temperature of the water in the bath is high, else 
the water will cool so rapidly that its temperature 
will be appreciably less than that of the air in 
the bulb. 

An example will serve to explain the calcula- 
tions by which the co-efiicient ot expansion of 


DHY Am AT CONStANT ATMOSPHEBJC 
Pubsburb. 


Temperature of 

Position of end of 

Total vtdume of air. 

water in bath, 

tueicurial culuntn. 

V « (67*88 + n) 

. divisions. 

t" Cent. 

a divisions. 

16’ 

4 14 

tl-60 


6-20 

0*2-68 

2o^ 

6*26 

08-01 

aO’ 

7*86 

<M-ri 

86’ 

8 40 

06-70 

40’ 

0 60 

00-80 

45’ 

10-60 

67*80 

60’ 

11 (K) 

08-00 

66’ 

J 

11{*04 

70 00 


Take a sheet of squared paper, and plot a cur\e 
having for vertical heights the values of v, the 
volume of air, and for hoiizontal distances the 
corresponding temperatures, f, as in Fig. 9. 

We may reduce the size of the sheet of squared 
paper requiied by taking vertical distances to 
represent the divisions, n, of the tube, to which, we 
must bear in mind, 57-36 has to be added to give 
the total volume of the air. 

For convenience in size of squared paper, the 
temperature may only be plotted above 15® Cent., 



a gas under constant pressure may be deduced 
from the observations made from such an experi- 
ment. 

The capacity of the bulb and tube up to the 
oommenceme^ of jbhe graduations is found to be 
equal to §7-36^vision8 of the tube. 

Tlie reifolts of ezpeiiment are tabulated as 

follows ; — 


as shown in Fig. 9. The points obtained in this 
way as the result of experiment are found to be 
very fairly in a straight line, some being on either 
side of this line, which passes evenly among the 
points, thereby corrects slight errors of observa- 
tion, and gives the exact relation between the 
volume and temperature of the dry air heated 
under constant pressure. Had there been any 
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serioas error made in taking some of the readings, 
these points would not have agreed so closely with 
the line passing evenly through the others. 

We can now calculate the co-efficient of expan- 
sion of the air from any two points on this line 
(Fig. 9), which shows the result of a pair of ex- 
periments. Suppose, for instance, we take the 
volumes of the air corresponding to the tempera- 
tures 20® Cent, and 60® Cent. 

Then the above equation, 

1 + 

1 + a/j 

becomes 

57*86 4-5-2 _ 1 + a X 20 . 

67-86 + 11-6 1 + a X 50 ’ 

that is, 

62-56 _ 1 + 2(ki 

68*96 ” 1 + 60a’ 

hence 62*66 + 8128a = 68 96 + 1379 2a, 

1879-2a _ 62-56 
1748-8a ” 6-4 ’ 

therefore 


This is the apparent mean co-efficient of the ex- 
pansion of the air when enclosed in glass. But 
the glass of the bulb and tube also expands, hence 
the co-efficient of expansion of glass, which may be 
taken as 0-000026, must be added to *003669 to 
obtain the absolute mean co-efficient of expansion 
of the air within the given range of temperature. 


This works out to *00368, a v^ry close approxi- 
mation to the exact result, *00367, obtained by 
elaborate experiments with more delicate apparatus. 
Our co-efficient being too high, indicates that the 
air under consideration was not perfectly dry, 
since any moisture or vapour of water present 
in it would increase more rapidly in pressure 4;han 
air when heated. 

Again, Regnault’s results show that the mean 
co-efficient of expansion of air between O*' and 100® 
Gent, increases with the constant pressure » to 
which the air is subjected whilst being heated. 
Thus, when a given mass of dry air under a con- 
stant pressure of 1 atmosphere is heated, the ratio 
of the volumes at 0® and 100® Cent, is 1*36706; but 
when the same mass of air is heated under a pres- 
sure of 3*447 atmospheres, the ratio of the volumes 
at 0® and 100® Cent, is found to be 1*36964 ; in 
other words, the mean co-efficient of expansion 

wrVkftn rtrkHofQinf r\r‘£xaanvi\ lo 

3*447 atmospheres. 

In the case of hydrogen gas, this co-efficient is 
*0036613 under a constant pressure of 1 atmosphere, 
and -0036616 at a pressure of 3*349 atmospheres. On 
the other hand, the same co-efficient for carbonic 
acid increases from *003709 to *0038466 when the 
pressure is changed from 1 to 3*316 atmospheres. 

The co-efficient of expansion per degree Fahr. is 

5 of the co-efficient per degree Cent., the expansions 

being reckoned from 32® Fahr., the freezing-point 
of water. 
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Eye, Ear, and Throat, The Management of the. 3s. 6d. 

Family Physida^ By Eminent Physicians and Surgeons. Neiv and 

Keinted Edition, Cloth, ais. ; roxburgh, 25$. 

Father Mathew: His Life and Times. By Frank J. Mathew, a Grand 

Nephew. Cloth gilt, 2.s. 6d. 

Fenn, O. Manyille, Works by. Popular Editions, Boards, as. each ; or cloth. 

2S. 6d. 


Dutoh the Diver; or, a Man’s MlstaKe. In 
boards only. 

My Patients. 

The Parson o* Dumford. In boards only. 


Poverty Oomer. 

The Vioar’s People. 1 r-i .r, 

Sweet Maoe. / Cloth only. 


Field Naturalist's Handbook, The. By Rev. J. G. Wood & Theodore Wood. 5s. 
Flguier's Popular Scientific Works. With Several Hundred Illustrations in 
each. 3s. 6d. each. 

The Human Slaoe. 1 Mammalia. 

The World betbre the Deluge. Revised. 


Figure Painting in Water Colours. With 16 Coloured Plates by Blanche 
MacArthuR and Jennie Moore. With full In.struction.s. 7s. 6d, 

Flower de Hundred. The Story of a Virginia Plantation. By Mrs. Burton 
Harrison, Author of “ The Anglomaniacs,” &c. 3s. 6 d. 

Flower Painting, Elementary- With Eight Coloured Plates. 3s, 

Flower Fainting in Water Colours. With Coloured Plates, First and .Second 

Series. 5s. each. 

Flower Painting In Water Colours. First and Second Series. With 20 Fac- 
simile Coloured Plates in each by F. E. Hulme, F.L.S., F.S.A. With Instructions 
by the Artist. Interleaved. 5s. each. 

Flowers, and How to Paint Them. By Maud Naftel. With Coloured Plates. 5s, 
Fossil Reptiles, A History of Britisli. By Sir Richard Owen, K.C.B., F.R.S., 

&c. With 268 Plates. In Four Vols., £i'2 12s. 

France as It Is. By ANORi; Lebon and Paul Pelet. With Three Maps. 

Crown 8 VO, cloth, 7s. 6d. 

Garden Flowers, Familiar. Bv Shirley Hibberl*. With Coloured Plates by 
F. E. Hulme, F.L.S. Cfmpfetc in Five Series. Cloth gilt, r2S. 6d, each. 
Gardening, Cassell's Popular. Illustrated. Complete in 4 Vols. , 5s. each. 
Geometrical Drawing fbr Army Candidates. By H. T. Lilley, M.A. 2s;. 
Geometry, First Elements of Experimental. By Paul Bert. is. 6 d. 
Geometry, Praotioal Solid. By Major Ross. 2s. 

Gleanings from Popular Autbors. Two Vols. With Original Illustrations. 
4to, 9 s. each. Two Vols. in One, 15s. 

Graudison Mather. By Henry Harland (Sidney T.uska). Cloth, 3s. 6d. 

Great Northern Railway, The Oflicial Dlustrated Guide to the. is. ; cloth, 2s. 
Great Western Railway, The Official Illustrated Guide to the. New and 

Revised Edition, is. ; cloth, 2**, 

Gulliver*B Travela With 88 Engravings by Morten. Cheap Edition, Cloth, 

3s. 6d. ; cloth gilt, 5 s. 
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Oiu and its Development, Tbe. By W. W. Greener. Illustrated. los. 6d. 
Oune, Modern Shot. By W. W. Greener. Illustrated. 5s. 

Health at SchooL By Ci.em£Nt Dukes, M.D., B.S. 7s. 6d. 

Health, The Book of. By Eminent Physicians and Surgeons. Cloth, 2 is. 
Health, The Influence of Clothing on. By F. Treves, F.R.C.S. as. 

Heavens, The Story of the. By Sir Robert Stawell Ball, LL.D., F.R.S. 

Coloured Plates and Wood Engravings. Popular Edition^ Z3S. 6d. 

Heroes of Britain In Peace and War. In Two Vols., with 300 Original Illus- 
trations. 5s. each ; or One Vol. , library binding, zos. 6d. 

Holiday Studies of Wordsworth. By F. A. Malleson, M.A. 5s. 

Horse, The Book of tha By Samuel Sidney. With 28 Fac-simile Coloured 

Plates. Demy 4to, 35s. ; half-morocco, £% ss- 

Houghton Lord : The Life, Letters, and Mendshlps of Richard Monokton 
Mllnes, First Lord Houghton. By T. Wemyss Rbid. Two Vols., with 

Portraits, 328. 

Household, CasseU’s Book of the. Illustrated. Complete in Four Vols. 5s. each. 
How Dante Climbed the Mountain. By Rose Emily Selfe. With Eight 
Full-page Engravings by Gustave Dor 6. as. 

How Women may Bam a Living. By Mercy Grogan. Cheap Edition, 6d. 
Hygiene and Public Health, By R Arthur Whitelegge, M. D. 7s. 6d. 
India, Cassell’s Stistory ol By James Grant. With 400 Illustrations. 15s. 
In-Hloor Amusements, Card Games, and Fireside Fun, Cassell s Book of 

With numerous Illustrations. Cheap Edition. Cloth, as. 

Industrial Remuneration Conference. The Report of. 2s. 6d. 

Irish Leagues, The Work of the. The Speech of the Rijj^ht Hon. Sir Henry 
James, Q.C., M.P., Replying in the Parnell Commission Inquiry. 6 s. 

Irish Parliament, A Miniature History of the. By J. C. Haslam. 3d. 

Irish Union, The : Before and Alter. By A. K. Connell, M.A. 2s. 6d. 
’’Japanese” Library, Cassell's. Consisting of 12 Popular Works bound in 
Japanese style. Covers in water-colour pictures, is. 3d, each, net. 

Handy An^. Oliver Twist. Ivanlioe. Ingoldaby Ijegends. Tlie Last of the 
Mohicans. The Last Days of Pompeii. The Yellowplnah Papers. The Last Days of 
Palmyra. JaoR Hinton, the Guardsman. Beleotions firom Ihe Works of Thomas 
Hood. Ameriosn Humour. Tower of London. 

John Orlebar, Clk. By the Author of “ Culmshire Folk.'* 2S, 

John Parmelee’s Curse. By Julian Hawthorne. 2s. 6d. 

Karmel the Bcout. A Novel. 1 ^ Sylvanus Cobb, Junr. Cloth, 3s. 6d. 
Kennel Guide, Praotioal By Dr. Gordon Stables. Illustrated. Cheap Edition, is. 
Khiva, A Ride ta By Col. Fred Burnaby, is. 6d. 

Kidnapped. By R. L. Stevenson. Illustrated Edition, 5s. 

King Solomon’s Mines. By H. Rider Haggard. Illustrated Edition, 5s. 
Ladies’ Physician, Tha By a London Physician. 6s. 

Lady Biddy Fane, The Admirahle. By Frank Barrett. Popular Edition, 5s. 
Lake Dwellings of Europe. By Robert Munro, M.D., M.A. Cloth, 31s. 6d. 
Latin-Quarter Courtship, A. By Henry Harland (Sidney Luska). Cloth, 3s. 6d. 
Law, How to Avoid. By A. J. Williams, M.P. Cheap Edition, is. 

Laws of Every-Day Life, The. By H. O. Arnold-Forster. is. 6d. 

Letts’s Diaries and other Time-savii^ Publications are now published exclu- 
sively by Cassell & Company. {AEist sent post free on application,) 

Loans Manual. By Charles P. Cotton. 5s. 

London and North Western Railway, Official Illustrated Ouida is. 
London and South Western Railway, Official Hlustra^ Guide. i& 

London, Brighton and South Coast Railway, Official Illustrated Guide, is. 
London, Greater. By Edward Walford. Two Vols. With about 400 
Illustrations. 9s. each. Library Edition, Two Vols. jQi the set. 

London, Old and New. By Walter Thornbury and Edward Walford. 
Six Vols., each containing about aoo Illustrations and Maps. Cloth, 98. each. Librarf 
Editiofi, Imitation roxburgh, 

London Street Arabs. By Mrs. H. M. Stanley (Dorothy Tennant). 

Collection of Pictures. Descriptive Text by the Artist. 5s. 

Master of BaUantrae, The. By Robert Louis Stevenson. 5s. 



SeUctiotis from Cassell 6 s Company's Publications^ 

M^OlUUllOSt Tile PrftOtlOEl DiotloiiAry Ot> Containing 15,000 Drawings. Four 
Vols. ais. each. 

Medical Handbook of Life Aieurance. By James Edward Pollock, M.D., 
F.R.C.P., and Jambs Chisholm, Fellow of the Institute of Actuaries, London. 7s. td. 
Medicine* Mannale for Students Ol (A List forwarded post free on application. ) 
Metropolitan Tear-Book* Tbe. Paper, is. ; cloth, 2s. 

Metzerott, Sboemaker. 5s. 

Midland Eailway, The Official Illustrated Guide to tha is. ; cloth, 2s. 
Modem Europe* A History Ol By C. A. Fyffe, M. A. Three Vols. . 12s. each. 
Music, niustrated History of. By Emil Naumann. Edited by the Rev. 

Sir F. A. Gorb Ouselby, Bart. Illustrated. Two Vols. 31*. 6d. 

National Library* CasseU's, In Volumes, each containing about 192 pages. 

Paper covers, 3d. ; cloth. 6d. (yi Cotnpiete List 0/ ^oiumes sent on application,) 

Natural Histo^* Cassell's Concise. By E. Perceval Wright, M.A., M.D.. 

F.L.S. With several Hundred Illustrations. 7s. 6d. ; rox burgh, 10s. 6d. 

Natural History* Cassell's New. Edited by Prof. P. Martin Duncan, M.B., 
F.R.S., F.G.S. Complete in Six Vols. With about 2,000 Illustrations. Cloth, qs. each. 
Nature's Wonder Workera By Kate R. Lovell. Illustrated. 5s. 

Nelson* The Life ot By Robert Southey. Illustrated with Eight Plates* 3s. 6d. 
Nougrhts and Crosses: Stories, Studies, and Sketches. By Q Cloth, c;s. 
Nnrsing: for the Home and for the Hospital* A Handbook of. By Cathe- 
rine J. Wood Cheap Edition^ is. 6d. ; cloth, 2s. 

Nursing of Sick Children* A Handbook for the. By Catherine J. Wood. 2s. 6d. 
Orations and After-Dinner Speechea By the Hon. C. M. Depew. 7s. 6d. 
Our Own Country. Six Vols. With 1,200 Illustrations. Cloth, 7s. 6d. each. 
Pactolus Prime. A Novel. By Albion W. Tourg£e. 5s. 

Painting* The English School of. By Ernest Chesneau. Translated by 
L. N. Etherington. With an Introduction by Professor Ruskin. 5s. 

Paxton's Flower Garden. With 100 Coloured Plates. {Price on application). 
People I've Smiled With. Recollections of a Merry Little Life. By Marshall 
P. Wilder, 28. 

Peoples of the World* The. By Dr. Robert Brown. Complete in Six Volumes. 
With Illustrations. 7s. 6d. each. 

Phantom City, The. By W. Westall. 5s. 

Photography for Amateurs. By T. C. Hepworth. Illustrated, is. ; or cloth, is. 6d. 
Phrase and Fable, Dictionary ot By the Rev. Dr. Brewer. Cheap Edition, 

Eniotrged, cloth, 3s. 6d. ; or with leather back, 4s. 6d. 

Picturesque America. Complete in Four Vols., with 48 Exquisite Steel Plates, 

and about 800 Original Wood Engravings. 2S. each. 

Picturesque Australasia* Cassell's. With upwards of 1,000 Illustrations. Com- 

plete in Four Vols., 7s. 6d. each. 

Plotuimque Canada. With about 600 Original Illustrations. Two Vols., 

L3 3s. each. 

Picturesque Europe. Complete in Five Vols. Each containing 13 Exquisite Steel 

Plates, from Original Drawings* and nearly 200 Original Illustrations. half- 

moroceex xos. ; morocco gilt* 10s. The Popular Edition is now complete 
in Five Vols., i8s. each. 

Picturesque Mediterranean* The. With a Series of Magnificent Illustrations 

from Original Designs by leading Artists of the day. With Frontispiece in Colours 
from an Original Drawing by Bikkkt Foster, R.I. Vol. I., cloth, gilt edges, £2 28 

Pigeon Keeper* The PraoticaL By Lewis Weight. Illustrated. 3s. 6d. 
Pigeons* The Book ot By Robert Fulton, Edited by Lewis Wright. With 

50 Coloured Plates and numerous Wood Engravings. 31s. 6d, ; half-morocco, ;^2 as. 

Pocket tluide to Europe (Cassell's). Size 5! in. x sf in. Leather, 6s. 

Poems* Aubrey de Vere’a A Selection. Edited by John Dennis. 3s. 6d. 

Poets* Cassell’s Miniature Library of the 

Burns. Two Vols. Cloth, xs. each; or cloth, MiltoiL Two Vols. Cloth, xs. each ; or cloth, 

gilt edges, as. 6d. the seL gilt edges, as. 6d. the set. 

Byron. Two Vols. Cloth, xs. each ; or cloth, Boott. Two Vols. Cloth, xs. each ; or cloth, 

gilt edges. 6d. the set. gilt edges, as. 6d. the set. 

Hood. Two Vols. Cloth, xs. each ; or cloth. Slierldan and Ck>ldsmlth. a Vols. Cloth, zs. 

gilt edges, as. 6d. the set each ; or cloth.^lt edges, as. 6d. the set. 

IfOn^Ollow. Two Vols. Cloth, xs. each ; or W ordawortli. Two Vols. Cloth, is. each ; 

doth, gilt edges, as. 6d. tlzc sot. or cloth, gilt edges, as. 6d. the seL 

81ialUMij>earo. Twelve V^ols., half cloth, in las. 
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Political Questioxu of tlie Day» A Manual of. By Sydney Buxton, M.P. ' 
TWw ancf Enlarged Eaition, Paper Covers, is. ; or cloth, is. 6d. 

Polyteolmic SerlOB, Tha Practical Illustrated Manuals specially prepared for 

Students of the Polytechnic Institute, and suitable for the Use of all Students. 

Torty lieaaona In Oari^ntry Workab.op Praotioe. xs. 

Praotioal Plane and nolid Oeometry, Inoludins Ghraphia itrlthmetio. Vol. 1. 
Elementary Stage. 3s. 

Portv Ijeseona in Bnffineerinff Worlcalion Praotioe. is. 6 d. 

Teohnioal Soales. Set of Ten in cloth case, is. Also on celluloid (in case), xos. 6d, the set. 
Zlementa^ Ohemiatry for Soienoe Sohoola and Claeses, is. 6 d. 

Building Oonstruotion Plates. A Series of 40 Drawinj^, Royal Folio size, x^d. each. 

Poor Relief in Foreifin^ Countries, iao. By Louisa Twining, is. 

Portrait Gallery, Tlie Cabinet. Containing q 6 Cabinet Photographs of 

Eminent Men and Women of the day. With Biogra^mical Sketches. Eirst Series. 15 s. 


Postage, Uniform Imperial By Robert J. Beadon, M.A. (Oxon). 6d. 
Poultry Keeper, The PractioaL By Lewis Wright. With Coloured Plates 


and Illustrations. 3s. 6d. 

poul^iy. The Book of By Lewis Wright. Popular Edition. Illustrated. los. 6d. 
Poultry, The Illustrated Book of. By Lewis Wright. With Fifty Exquisite 

Coloured Plates, and numerous Wood Engravings. Revised Edition. Cloth. 31s. 6d. 

Queen Vlctorlfl^ The Life and Times ot By Robert Wilson. Complete in 

•2 Vok. With numerous Illustrations. 9s. each. 

Rabbit-Keaper, The Practical. By Cuniculus. Illustrated. 3s. 6d. 

Railway Library, Cassell'a Crown 8vo, boards, as. each. 


Under a Strange MaeR. By Frank Barrett. 
The CoombeberrowMyatery. ByJ.Colwall. 
Dead Man's Uook. By Q. 

A Queer Ilaoe. By W. WestalL 
Captain Trafalgar. By Westall and Laurie. 
The Phantom City. By W, Westall. 

The above cau also be obtained in cloth. 

3X. M. each. 


Jaok Gordon, Knight Errant. By W. C. 

HUDSON (Barclay North). 

The Diamond Button : Whose Wss ItF 
By w. C. Hudson (Barclay North). 
Another's Crime. By Julian Hawthorne. 


The Toke of the Thorah. By Sidney 
Luska. 

Whole John Woman P By C. Hen^ Beckett. 
The Tragedy of JBrlnkwater. By Martha 
L. Moodey. 

An American Penman. By Julian Haw- 
thorne. 

Section 558; or. The Fatal Letter. By 
Julian Ilawthorne. 

The Brown btone Boy. By W. H. Bishop. 
A Tragio M.vatery. By Julian Hawth ime. 
The Great Bank Bobbery. By JulLan 
Hawthorne. 


Redgrave, Richard, C.B., R.A. Memoir. Compiled from his diary. By F. M. Red- 

grave. 108 . 6d. 

Richard, Henry, M.P. A Biography. By Charles Miall. With Portrait. 7s. 6d* 

Rivers of Great Britain, The: Descriptive, Historical, Pictorial. RIVERS 
OF THE EAST COAST. With numerous highly-finished Engravings. Royal 4to, 
with Etching as Frontispiece, 42s, 

RosBetti, Dante Gabriel, as Designer and Writer. Notes by William 
Michael Rossetti. 7s. 6d. 

Royal River, The: The Thames, Drom Source to Sea. With Descriptive Text 

and a Series of beautiful Engravings. £,’2 as. 

Russo-Turkish War, Oassell s History oL With about 500 Illustrations. Two 

Vols., Qs. each ; library binding. One Vol., 15s. 

St. Outhbert'B Tower. By Florence Warden. Cheap Edition. 5s. 

Sanitary Institutions, English, Reviewed in their Course of Development, 
and in some of their Political and Social Relations. By Sir John Simon, 
K.C.B., F.R.S. 18s. 

Saturday Journal, Cassell’s. Illustrated throughout. Yearly Volume, 7s. 6d. 
Science for AIL Edited by Dr. Robert Brown, M.A., F.L.S., &c. Revised 
Edition. With 1,500 Illustrations. Five Vols., 9s. each. 

Sea, The: Its Stirring Story of Adventure, Peril, and Heroism. By 

F, Whymper. With 400 Illustrations. Four Vols., 7s. 6d. each. 

Secret of the Lamas, The. A Tale of Thibet. Crown 8vo, <s. 

Sent Back by the Angels ; and other Ballads of Home and Homely Life. By 
Frederick Langbridge, M.A. Popular Edition^ 

Shaftesbury, The Seventh Earl ot, K.G., The Life and Work oL By Edwin 
Hodder. With Portraits. Three Vols., 36s. Popular EdiUon. in One Vol., 7s. 6d. 
Shakespeare, Cassell’s Quarto Edition. Edited by Charle.s and Mary Cowden 

Clarke, and containing about 600 Illustrations ^ H. C. Selous. Complete in 
Three Vols., cloth gilt, j^3 3s. — Also published in Three separate Volumes, in cloth, 
viz. The Comedies, ais. ; The Historical Plays, 18s. 6a, ; The Tragbdihs, 258. 
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atutkespaai^ lOnlature. Illustrated. In Twelve Vols., in box. las. ; or in 

Red Paste Grain (box to match), with sprina catch, lettered in gold, ais. 

ShakesiMare, The Plays o£ Edited by Prof. Henry Morlky. Complete in 

Thirteen Vols. Cloth, in box, azs. ; half>inorocco, cloth sides, 42s. 


abakespeare. The England ol By £. Goadby. Illustrated. New Edition, as. 6d. 
Shakspere, The IntematlonaL Edition de luxe. 

“Othello.” Illustrated by Frank Dicksbb, A.R.A. ^^3 los. 

** King Henry IV,’* Illustrated by Herr Eduard GrOtznbr. £3 los. 

“As You Like It.” Illustrated by Mons. Emile Bayard. £3 lo*- 
** Romeo and Juliet.” Illustrated by Frank Dicksbk, A.R.A. £7 zos. 
Shakspere, The Leopold. With 400 Illustrations, and an Introduction by F. J. 

Furnivalu Ckfap Edition, 3s. 6d. Cloth gilt, gilt edges, 58. ; roxbimh, 7s. 6d. 
Shakspere, The Roy^ With Exquisite Steel Plates and Wood ^gravings. 
Three Vols. 15s. each. 

Skin and Hair, The Management of tha By Malcolm Morris, F. R. C.S. as. 
Social Welfare, Subjects of. By the Rt. Hon. Sir Lyon Playfair, M.P. 7s, 6d. 
South Eastern Railway, The Official Illustrated Ouide to The. is. ; cloth, as. 
Spectacles, How to Select, in Cases of Long. Short, and Weak Sight. By 
Charles Bell Tavlor, F.R.C.S. and M.D., Edin. is. 

Splendid Spur, The. By Q, Author of “Dead Man's Rock,” &c. 5s. 

Sports and Pastimes, Cassell's Complete Book of. With more than 900 

Illustrations. Cheap Edition, 3s. 6d. 

Standard Library. Cassell's. Stiff covers, is. each ; cloth, as. each. 


Mary Barton. 

Tlie Antiquary. 

]gloh.olaa ^iokleby. Two Vols. 
Jane Byre. 

Wuthering Heights. 

The Prairie. 

Dombey and Son. Two Vols. 
Kiglit and Morning. 
Kenilworth. 

The Ingoldsby Legenda. 

Tower of London. 

The Pioneer*. 

Charles O’Malley. 

Bamaby Kudge. 

Cake* and Ale. 

The King’s Own. 

People I have Met. 

The Paihflnder. 

Bvelina. 

Scott’s Poems. 

Last of the Bairons. 

Adventures of Mr. Ledbury. 
Ivanhoe. 

Oliver Twist. 

Seleotiozis ftrom Hood’s Works. 
LongfeUow’s Prose Works. 
Sense and Sensibility. 

Lytton’s Plays. 

Tales, Poems, and Sketches 
Martin cliusElewit. Two Vols. 


(Bret 


The Prinoe of the House of David. 
Sheridan's Plays. 

Uncle Tom’s Oabin. 

Deerslsyer. 

Xugene Aram. 

Jaok Hinton, the GKiardsman. 

Kome and the Early Christians. 

The Trials of Margjmt Lyndsay. 
Edgar Allan Poe. Prose and Poetry, Selec* 
tiotis from. 

Old Mortalltv. 

The Hour and the Man. 

Washington Irving’s Bketoh-Book. 
Last Di^s of Palmyra. 

Tales of the Borders. 

Pride and Prejudloe. 

Last of the Mohioana. 

Heart of Midlothian. 

Last Days of Pompeii. 

YeUowpJush Papers. 

Handy Andy. 

Selected Plays. 

American Humour. 

Sketohes by Bos. 

Maoaulay’s Lays and Selected Essays* 
Han^ Lorrequer. 

Old Curiosity Shop. 

Biensi. 

The Talisman. 

Piokwiok. Two Vols. 

Scarlet Letter. 


Stanley in East Afric^i, Sooutlng for. Being a Record of the Adventures of 

Thomas Stevens in search of H. M. Stanley, With 14 Illustrations. Cloth, 7s, 6d. 


Star 'Land. Being Talks with Young Peg>le about the Wonders of the Heavens. 

By Sir Robert StawellBall, LL.D., F.R.S., F.R.A.S. Illustrated. Crown 8vo, 6s. 

Strange Doings in Strange Placea Complete Sensational Stories by Popular 

Authors. 5s. 

Thackeray, Cbaraoter Sketohes from. Six New and Original Drawings by 

Frederick Barnard, reproduced in Photogravure. 21s. 


Tot Book for all Public Examinations. By W. S. Thomson, M.A. is. 


Treasure Island. By R. L. Stevenson. IllustratetL 5s. 

Treatment, The Tear-Book ol A Critical Review for Practitioners of Medicine 

and Surgery. Greatly Enlarged. 503 pages. 7s. 6d, 

Tree Painting in Water Oolours. By W. H. J. Boot. With Eighteen 

Coloured Plates, and valuable instructions by the Artist. 5s, 

Trees, Familiar. By Prof. G. S. Boulger, F.L.S., F.G.S. Two Series. With 
Forty full-page Coloured Plates by W. H. J. Boot. zas. 6d. each. 
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Troy Toini, TII* AatonUtainff History o£ By Q, Author of “ Dead Man s Rock.” 
Crown 8 VO* cloth « 5s, 

Two Women or One? From the Manuscripts of Doctor Leonard Bbnary. By 
HfiNRY Harland (Sidney Liiska). is. 

•*nnloode^: The UnlTeml Telegraphio Phrase Book. Pocket and Desk 

Editions. 2s. 6d. each. 

United States* Cassell's History of the. By the late Edmund Ollier. With 600 

Illustrations. Three Vols., os. each. 

UnlTersal History* Oassell^s Illustrated. With nearly One Thousand 
Illustrations. Vol. I. Early and Greek History. — Vol. II. The Roman Period. — 
VoL 111 . The Middle Ages. — Vol. IV. Modem History. 9s. each. 

Vaccination Vindicated. An Answer to the leading Anti- Vaccinators. By John 
C. McVail* M.D., D.P.H. Camb. 5s. 

Verdict* The. A Tract on the Political Significance of the Report of the Parnell 
Commission. By A. V. Dicky, Q.C. as. 6d. 

Vicar of Wakefield and other Works* by Oliver C^ldsmith. Illustrated. 

38. 6d. ; cloth, gilt edges, 5s. 

Water-Colour Painting** A Course olL With Twenty-four Coloured Plates by 

R. P. Lbitch, and full Instructions to the Pupil. 5s. 

Waterloo Letters. A reprint of Original Letters bearing on the operations of the 
16th, 17th, and 18th of June, 1815, by officers of the Duke of Wellington's staff and 
others. Edited, with Explanatory Notes, by M ajor-Gbnkkal Sibornk, C. b. 
With Plans and £>iag:rams. Demy 8vo, 16s. 

Web Of Oold* A. By Katharine Pearson Woods, Author of “ Metzerott, 
Shoemaker." 6s. 

What Olrls Can Do. By Phyllis Browne, as. 6d. 

Wild Birds* Familiar. By W. Swaysland. Four Series. With 40 Coloured 
Plates in each. 12s. 6d. each. 

Wild Flowers* Familiar. By F. K Hulme, F.L.S., F.S.A. Five Series. With 
40 Coloured Plates in each. las. 6d. each. 

Woman's World* The. Yearly Volume. i8s. 

Wood* The Life of the Rev. J, Q. By his Son, the Rev. Theodore Wood. 
With Portrait. Demy 8vo, cloth, los. 6d. 

Work. An Illustrated Magazine of Practice and Theory for all Workmen, Pro- 
fessional and Amateur. Yearly Volume, cloth, 7s. 6d. 

World Before the Deluge. The, Edited and Revised by the late H. W. 
Bristowe, F.R.S., F.G.S., and newly Revised by Dr. Robert Brown, F,L.S,, 
F.R.G.S., &c. Illustrated, 3s. 6d. 

World of Wit and Humour, The. With 400 Illustrations. Cloth, 7s. 6d. 

World of Wonders* The. With 400 Illustrations. Two Vols. 7s. 6d. each. 
World’s Lumber Room, The. By Selina Gave. Illustrated, as. 6d. 

Tula Tide. Cassell's Christmas Annual, is. 


ILLUSTRATED MAGAZINES. 

The Quiver^ for Sw-nday tmd General Reading. Monthly, 6d. 

CasselVs Family Magazine. Monthly, yd. 

lAttle FolUs Magazine. Monthly* 6d. 

The Magazine of Art. Monthly, is. 

CasselVs Saturd^ay Journal. Weekly, id. ; Monthly, 6d. 

WotI^ An Illustrated Magazine of Practice and Theory for all Work- 
men* Professional and Amateur. Weekly, id. ; Monthly, 6d. 

V Full particulars of CASSELL & COMPANY’S Monthly Serial Publications 
will be found in Cassell & Company’s COMPLETE CATALOGUE. 


Catalogues of Cassell & Company’s Publications, which may be had at all 
Booksellers’, or will be sent post free on application to the Publishers : — 

Cassell's Complbtb Catalogub* containing particulars of upwards of One 
Thousand Volumes. 

Cassell’s Classified Catalogue, in which their Works are arranged according 
to price, from Threepence to Fifty Guineas. 

Ca.ssell's Educational Catalogue, containing particulars of Cassell & 
Company’s Educatioi al Wt rks and Students iManuais. 

CASSELL & COMPANY, Limited. Ludgate /-/Hi, London. 




Selections from Cassell c£? Company* s Publications. 


fSilika anb ll£ligi0U5 lEorha. 

Bible, Cassell’s niustrated Family With 900 Illustrations. Leather^ gdt 

edges, los , full morocco, £2 ^os 

Bible Dictionary, Cassell’a With nearly 600 Illustrations 7s 6d , roxburgh, 

10s 6d 

Bible Educator, The Edited by the Very Rev Dean Plumptre, D.D. With 

Illustrations, Maps, &c Boiir Vols , cloth, 6s each. 

Bible Student in tbe Britisb Museum, The. By the Rev. J G Kitchin, 

M A IS 

Biblewomen and Nurses. Yearly Volume 3s 

Bunyan’s Pilgrim’s Progress, and tbe Uoly War, Cassell’s Illustrated 

Edition of With 200 Original Illustrations Demy 4to cloth, x6s 

Bunyan s Pilgrim’s Progress (Cassell’s Illustrated) 410 7s 6d 
Bunyun’s Pilgrim’s Progress With Illustrations Cheap Edition, as 6d 

Child’s Bible, The With 200 Illustrations Demy 410 830 pp 150/^ Thousand, 
Cheap J dittfifiy 7s 6d Superior Edition with 6 Coloured Plates, gilt edges los 6d 
Child’s Life of Chrtst, The Complete in One Handsome Volume with about 
aoo Original Illustrations Cheap Edition cloth, 7s 6d , or with 6 Coloured Plates, 
cloth gilt edges xos 6d Demy 4to gilt edges, 21s 

“ Come, ye Children ” By the Rev Benjamin Wauch Illustrated 53 

Commentary, The New Testament, for English Readers Edited by the 
Rl Rev C J Ellicott, D D , Lord Bishop ol Gloucester and Bristol In Three 
Volumes, ais each 

Vol 1 —The Tour Q-oapels 

Vol ] I— The Acts Romans Corinthians, Glalatians 
Vol III —The remaining Boolcs of the New Testament 

Commentary, The Old Testament, for English Readers Edited by the Rt 
Rev C J Ellicot r, D D , Lord Bishop of Gloucester and Bristol Complete in 
5 Vols 2 IS each 

Vol 1 — Q^nesis to Numbers I Vol III —Kings 1 to Esther 

Vol 11 —Deuteronomy to Samuel II I Vul IV — Job to Isaiah 

Vol V — J eremiah to Malaohi 

Commentary, The New Testament Edited by Bishop Ellicott Handy 

Volume Edition Suitable for School and general use 
8t Matthew 38 6d Romans ss 6d Titus Philemon, Hebrews, 

8t Marh 3s Corinthians I and II 3s and James 3s 

8t Luhe 3s. 6d Qalatiaus Ephesians, and Petet, Jude and John 3s. 

8t. John 3s 6d Philippians 3s The Revelation 3s 

l^e Acts of the Apostles Oolosaians Thessalonlans, An Introduction to the New 
3S 6d and Timothy 3s Testament 25 6d 

Commentary, The Old Testament, i dited by Bishop Lllicott Handy Volume 

Edition Suitable for School and general use 
Glenesis 35 6d. ) Iievitious 3s. | Deuteronomy as 6d 

SSxodus 3s I Numbers as 6d 1 

Diotionary of Religion, The An Encyclopaedia of Chnstian and other 
Religious Doctnnc'* Denominations, Sects Heresies Ecclesiastical Termj», History, 
Biography, &c &c By the Rev William Benham BD Cloth, 21s , roxburt,h 25s. 

Dore Bible With 230 illustrations by Gustave DoRft On^nal Eauivn. 
1 wo Vols , best morocco, gilt edges, £x^ 

Early Da3r8 of Christianity, The By the Ven Archdeacon Farrar, D.D , F.R.S. 

Library Euifion Two Vols , 24s. morocco £2 as 

Popular Edition Complete in One Volume cloth 6s , cloth, gilt edges, 
7s od , PerMan morocco, los 6d , tree call, X5s 

Family Prayer-Book, The. Edited by the Rev Canon Garbett. M A., and 

the Rev S Martin Extra crown 4to, cloth, 5s , morocco, x8s 
Gleanings after Harvest. Studies and Sketches By the Rev John R Vernon, 
M A. Illustrated 6s 

Gospel 01 Grace, The By a Lindesie Cloth 2s 6d 

•‘Graven in the Bock ” By the Rev. Dr Samuel Kinns, F.R A S , &c Ac. 

lUustratecL 12s 6d 


9 B— 4 91 



Seiections from Cassell <£r Company s Publicaliotts, 


Heart Chorda.’* A Series of Works by Eminent Divines, Bound in cloth, red 

ed^^es, zs. each. 


IffX Vatlier. 

late Biahop or MontreaL 


By the Klgrht Rev. Ashton Oxenden. 
/iVT 


Mar BlMe. ^ the Rt. Kev. W. Boyd Carpenter. 
'RJpon, 


Bishop of 
My Work for'Ctod. 
Cotterm. 

My Otab^ot in X«lfe. 
Farrar» D.D. 


By the Ri|2fht Rev. Bishop 
By the Ven. Archdeacon 


Ky Aaplrationa. By the Rev. O. Matheson, D.D. 
My BmotlozuU Idfe. By the Rev. Preb. Chad- 
wick, D.D. 

My Body. By the Rev. Prof. W. G. Blalkle. D.D. 


My Soul. By the Rev. P. B. Power. M.A. 

My G-rowtli In XUvine X«ifa. By the Rev. 

Prebendary Reynolds. M.A. 

My Sarea/tw. By the Very Rev. Dean Dicker- 

Steth. 

My Walk with Ood. By the Very Rev. Dean 
Montgomery. 

My AidLi to the Divine By the Very 

Rev. Dean Boyle. 

My Bouroea of atre&irtti. By the Rev. E. H. 

i enkins, M.A., Secretary of the Wesleyan 
tlbsionary Society. 


Helps to Belief A Series of Helpful Manuals on the Reli^ous Difficulties of the 
Day. Edited by the Rev. Tkignmouth Shorb, M.A.. Canon of Worcester, and 
Chaplain-in-Ordinary to the Queen. Cloth, is. each. 

CRRATiON. By the Lord Bishop of Oarllale. I Thu Morality of thh Old TESTAMiiNr. By 
Miraclbs. By the B.ev. Brownlow Malt- j the B,av. Ifawman Smyth. D.D. 

PRAK^^’B^iheBev.T.ToUcnmoutliaJiore, j 

The Atonemf.nt. By the Lord Biahop of PaterborouRh. 

Hid Treasnre. By Richard Harris Hill. is. 

Holy Land and the Bible, The. A Book of Scripture Illustrations ^'^thcred 
in Palestine. By the Rev. Cunningham Grikie, D.D. With Map. Two VoJs 24s. 

Life of Christ, The. By the Ven. Archdeacon Farrar, D.D., F.R.S., Chaplain - 

in*Ordinary to the Queen. 

Illustrated Edition, with about 300 Original Illustrations. Extra crown 4to, 
morocco antique, 42s. 

Library Edition. Two Vols. Cloth, 24s. ; morocco, 42s. 

Popular Edition, in One Vol. 8vo, cloth, 6s.; cloth, gilt edges, 7s. 6d. ; Persian 
morocco, gilt edges, los. 6d. ; tree-calf, 15s. 

MaiTlafire Ring*, The. By William Landels, D.D. Bound in white 

leatherette. AVzt/ anri Cheaper Kdition^ 3s. 6d. 

Moses and Geology ; or, the Harmony of the Bible with Science. By 

the Rev. Samuel Kinns, Ph.D., F.R-A.S. Illustrated. Cfieap Edition, 6s. 

My Comfort in Sorrow. By Hugh Macmillan, D.D., LL.D., &c., Author of 

“ Bible Teachings in Nature,** &c. Cloth, is. 

Protestantism, The History of. By the Rev. J. A. Wvlik, LL.D. Containing 

upwards of 600 Original Illustrations. Three Vols., 27s. \ L.ibrary Edition, 30s. 

“<luiver” Yearly Volume, Tha With about 6co Original Illustrations and 

Coloured Frontispiece. 7s. 6d. Also Monthl}', 6d. 

8t. George for England; and other Sermons preached to Children, Fifth 
Edition. By the Rev. T. Teignmouth Shore, M.A., Canon of Worcester. 5s. 


8t. Paul, The Life and Work of. By the Ven. Archdeacon Farrar. D.D., 
F.R,S., Chaplain -in-Ordinary to the Queen 

Library Edition. Two Vols,, cloth, 245. ; calf, 428. 

Illustrated Edition, complete in One Volume, with about 300 Illustrations, 
£i IS. ; morocco, £2 as. 

Popular Edition. One Volume, 8vo, cloth, 6s. ; cloth, gilt edges, 7s. 6d. ; 
Persian morocco, los. 6d. ; tree-calf, zss. 

Shall We Know One Another in Heaven ? By the Rt. Rev. J. C. Ryle, D.D., 

Bishop of Liverpool. Few and Enlarged Edition. Paper Covers, 6d. 

SIgna Ohristi : Evidences of Christianity set forth in the Person and Work of 

Christ. By James Aitchison. 5s. 


‘‘Sunday:” Its Origin, History, and Present Obligation. By the Ven. Arch- 

deacon Hesse Y, D.C.L. Fifth Edition, 7s. 6d. 




Selections from Cassell is Company s PubhccUtons 


OBtrucstional tSUorks snik ^annals. 

AlphalMt, Oaatall’s Fl«}torlaL Size, 35 inches by 42^ inches. Mounted on 

Linen, with rollers 3s 6d. 

Arltbmetics, Tlia Modem BohooL By George Ricks, B.Sc. Lend With Test 

Cards. on appltcatton ) 

Atlas, Oaasell^B Popular. Containing 24 Coloured Maps, 38. 6d. 

Book-Keepliig By Theodore Jones For Schools, as, , or cloth, 3s For 
THB Million, 2s , or cloth, 3s Books for Jones h System, Ruled Sets of, as. 
Ohemlatry, The Public BohooL By ] H Anderson, M A. as 6d. 

CXaaeloal Texts for Bchoohi, GaaeelL'e (^4 list sent post free on apphcation). 
Oopy-Boolu, OaBsell’B Graduated. Complete m 18 Books ad. each 
Copy Booke The Modem BohooL Complete m 12 Books ad each. 

Drawing OopieB OaBsell^B '*New Btandard '' Complete m 14 Books ad , 3d , 
and 4d each 

Drawing CoplOB, OaBBell's Modem Bohool Freehand. First Grade, zs. Secon^ 

Grade 2s 

Eleotrlcity, Practical By Prof W C Avrton 7s 6d 

Energy and Motion A Text Book of Elementary MechanloB By William 

Paice M a lllubtrated is 6d 

EngllBh Literature. A First Bketch of, from the Carhest Period to the Present 
lime By Prof Hfnky Morley 7s 6d 
Euolid, 0aBBell*8 Edited by Prof. Wallace M A is 
Eii^oUd, The First Four Books ot New I^ditton In paper, 6d , cloth, gA 
French, Cassell's Lessons In New and Revised Edition Parts I and II . each 
as 6d complete 4s 6d Key, is 6d 

Frenoh-EngUsh and English-French Dictionary Entirely New and Enlarged 

Edition 1,150 pages 8vo cloth 3s 6d 

French Reader Cassell’s Public School By Guili aumf S Conrad as 6d. 
Galbraith and Haughton’s SdentUio Manuals 

Plane Trigonometry as 6d Euclid Books I II III as 6d Books IV V VI as 6d 
Mathematical Tables 3s 6d Mechanics is. 6d Natural Philosophy 3s 6d Optics 
as. 6d Hydrostatics 3s 6d Astronomy 5^* Steam Engine 3s 6d Algebra l^rt I , 
cloUi as 6d. Complete 7s 6d Tides and Pldal Currents with Tidal Cards 3s 

Gaudeamus Songs for Colleges and Schools Edited by John I^armer 5 s. 

Words only, paper, 6d , cloth Qd 

Geometry, First Elements of Experimental By Paul Bert. Illustrated is. 6d. 
Geometry, Practical Solid By Major Ross, R E as. 

German Dictionary, Cassell’s New German English, English- German. Cheap 

Edition cloth 3s 6d 

(German of To Day By Dr Heinemann is 6 d 

German Reading, First Lessons In. By A Tagst Illustrated, za 

Hand-and Eye Training By G Ricks, u Sc. Two Vols , with i 6 Coloured 

Platen in each Vol Grown 4to, 6s each 

**Hand and Eye Training” Cards for Class Work. Five sets m case is each. 
Handbook of New Code of Regulations By John F. Moss. New and Revised 

Edition IS , cloth, as 

Historical Cartoons, Cassell’s Coloured Size 45 in. x 3^ in. as. each Mounted 
on canvas and varnished, with rollers, 5s each (Descriptive pamphlet, 16 pp , id ) 

Historical Course for Bchools, Cassell’a Illustrated throughout^ I. — Stones 
from English History, is II — The Simple Outline of En^ish History, is. 3d. 
Ill — The Class History of England, as 6d 

Latin-English Dlctloziary, Cassell’a Thoroughly revised and corrected, and m 
part re-wntten by J R V Marchant, M A 3s 6d 

Latin Primer, The New. By Prof, J. P. Postgate as, 6d 

T.^tin Primer, The First By Prof, fostgatf is 

Latin Prose for Lower Forms. By M A Bayfield, M.A as 6d. 

Laundry Work (How to Teach It). By Mrs. E. I ord 6d 

Laws ot Every Day Life For the Use of Schools By H O Arnold- Fokstbs. 

IS 6d Presentati m Edition^ 3s 6d 

Lby Text! for tbe YonOff, ta Bivllsli and rtonoh. By Mrs. Richakd 

Strachby 3( 6 d. 




SeUcHons from Cassell ds Company* s PitdliccUions, 


UtUa FoUai* HUtory ol England. By Isa Ckaig Knox. Illustrated, xs. 6cL 
Making of the Home, The. By Mrs. Samuel A. Barnett, is. 6 d. v 
Map-Building Series, Cassell's. Outline Maps prepared by H. O. Arnold- 
Forster. Per set of Z2, is. 

Marlborough Books: — arltlunotio Bzamples. 3s. Arlthmetlo HuIm. xs. 6d. Vronoli 
Bxerolaes. 3s. 6d. Prenoh Ghrammar. as. 6d. (Jarman Grammar. 3s. 6d. 


Mechanios and Machine Design, Numerical Examples in PraotioaL By 

R. G. Blaine, M.E. With Diagrams. Cloth, 2s. 6d. 

Model Joint" Wall Sheets, for Instruction in Manual Training. By S. 
Barter. Eight Shcet.s, as. 6d. each. 

Natural History Coloured Wall Sheets, Cassell’s New. Consisting of 18 

su^ects. Size, 39 by 31 in. Mounted on rollers and varnished. 3s. each. 

Oblect Lessons from Nature. By Prof. L. C. Mi all, F.L.S., F.G.S. Fully 

Illustrated. 2b. 6d. 

Poetry, Readers, Cassell's New. Illustrated. Twelve Books, id. each. 
Complete in One Volume, cloth, is. 6d. 

Popular ^uoator, Cassell's New. With Revised Text, New Maps, New Coloured 
Plates, New 'J'yP«» To be completed in Eight Vols., ss. each. 

Popular Educator, Cassell's. Complete in Six Vols.. 5s. each. 

Principles of Perspective as Applied to Model-Drawing and Sketching from 
Nature, 7 he. With 32 Plates and other Illustrations By George Xkuuridge. 
/Revised and Enlarged, Paper covers, is. 6d. ; or in cloth, 2s. 6d. 

Reader, The Citizen. By H. O. Arnold- Forster, is. 6d. 

Reader, The Temperance. By Rev. J. Dennis Hikd. Crown 8vo, is. 6d. 
Readers, Cassell’s ** Higher Class The World's Lumber Room," Illus- 
trated, 2S. 6d, ; Short Studies from Nature,” Illustrated, 2s. 6d. ; The World .in 
Pictures.” ( I'en in Series.) Cloth, 2s. each. {L.tst on a/^piication. ) 

Readers, Cassell's Historical. Illustrated throughout, printed on superior paper, 

and strongly hound in cloth. {List on a Heat ion,') 

Readers, Cassell’s Readable. Carefully graduated, extremely interesting, and 
Illustrated throuehout. i^List on appttcation.) 

Readers for Infant Schools, Coloured. Three Books. Each containing 48 

pages, including 8 pages iu colours. 4d. each. 

Readers, The Modem QeographloaL Illustrated throughout, (^Liston application^) 
Readers, The Modern SchOOL Illustrated. {List on application,) 

Readj^ and Spelling Book, Cassell’s Illustrated, is. 

Reckoning, Howard’s Anglo-American Art of. I'he Standard I'cacher and 
Referee of Shorthand Business Arithmetic. By C. F. Howard. Paper, is. ; cloth, 2s. 
Sohool Bank Manual, A. By Agnes Lambert. 6d. 

School Certificates, Cassell'a Three Colours, 6^x4^ in., id. ; Five Colours, 
11 J X pi in., 3d. ; ^cven Colours and Gold, gi x 6^ in., 3d. 

Bcienoe Applied to Work. By J. A. Bower. Illustrated, is. 

Science of Every-Day Life. By J. A, Bower. Illustrated, is. 

Sculpture, A Primer ofi By E. Ro.scoe Mullins. Illustrated. 2s. 6d. 

Shade Drom Models, Common Objects, and Casts of Ornament, How to. By 

W. £. Spark E.S. With 25 Plates by the Author. 3s. 

Shakspere Readl^ Book, The. By H. Courtuope Bowen, M.A. Illustrated. 

3s. 6d. Also issued in Three Books, xs. each. 

Shakspere’s Plays for School Use. Illustrated. 5 Books. 6d. each. 

Spelling, A Complete Manual o£ By J. D. Morell, LL.D. is. 

TechnlOflLl Educator, Cassell’s. Illustrated throughout. New and Revised 
Edition, Four Vols., 5s. each. 

Cassell’a Illustrated throughout x6Vols., from ss. to 4s. 6d. 
{List free on application,) 

Technology, ol Edited bv Prof. Ayrton, F.R.S., and Richard 

WoKMELL, D.Sc., M.A. Illustrated throughout. 


The Dyeing of Textile Fabrioa. By ProL 
Hummel. 5s. 

Watah. and Clock Makina. By D. Glasgow, 
Vice-President ot the British Horologiod 
Institute. 4s. 6d. 

Steel and Iron. By Prof. W. H. Greenwood, 
F.C.S., M.I.C.E.. &c. ss. 


Design In Textile Fabrios. By T. R. Ashen- 
I hurst. 4s. 6cl. 

I Spinning Woollen and Worsted. By W. 
1 S. M^aren, M.H. 4s. 6d. 

' Fraotioai Meohanios. By Prof. Perry, M.E. 

I y'- 

I Cutting Tools Worked by Hand and Ma* 
ohine. By Prot. Smith. 3a 6d. 


Test Cards, Cassell's Combination, In sets* is. each. 
Test cards, Cassell's Modem School. In sets, is. each. 




Selections from Cassell <6 Cofnpanfs rttblications. 


%00ka {inr ^§0000 ^e00i£. 

•< little FoUdi** Half-Yearly YOliixne. Containing 4^2 pages of Letterpress, with 
Pictures on nearly every page, together with Two Fuihpage Plates printed in Colours 
and Four Tinted Plates. Coloured boards, 3s. 6d. ; or cloth gilt, gilt edges, 5s. 

Bo-Peep. A Book for the Little Ones. With Original Stories and Verses. 
Illustrated with beautiful Pictures on nearly every page. Yearly Volume. Elegant 
picture boards, as. 6d. ; cloth, 38. 6d. 

Wanted — a King ; or, How Merle set the Nursery Rhymes to B^hts. By 

Maggie Browne. With Original Designs by Harry Furniss. Cloth gilt, gilt top, 3s. 6d. 

The Marvellous Budget: being 66,536 Stories of Jack and JllL By the 

Rev. F. Bennett. Illustrated. Cloth gilt, 2*. 6d. 

Magic at Home. By Prof. Hoffman. Fully Illustrated. A Series of easy 
and startling Conjuring Tricks for Beginners. Cloth gilt, 5s. 

Schoolroom and Home Theatricals. By Arthur Waugh. With Illustra- 
tions by H. A. J. Miles. Cloth, 2s. 6d. 

Lost In Samoa. A Tale of Adventure in the Navigator Islands. By £. S. Ellis. 
3s. 6d. 

Tad ; or, ** Getting Even with Him. By E. S. Ellis. 3s. 6d. 

Little Mother Bunch. By Mrs. Molesworth. Illustrated. Cloth, 3s. 6d. 
Flora’s Feast. A Masque of Flowers. Penned and Pictured by Walter 

Cranr. With 40 pages in Colours. 5s. 

Legends for LloneL With Coloured Plates by Walter Crane. 5s. 

Ships, Sailors, and the Sea. By R. J. Cornew all-Jones. Illustrated 

throughout, and containing a Coloured Plate of Naval Flags. Cheap Edition^ 2s, 6d. 

Famous Sailors of Former Times, History of the Sea Fathera By Clements 

Markham. Illustrated. 2s, 6 d. 

The Tales of the Sixty Mandaiins. By P. V. Ramaswami Raju. 5s. 

Gift Books for Young People. By Popular Authors. With Four Original 

Illustrations in each. Cloth gilt, xs. 6d. each. 


Tlia Boy Huntore of KontuoRy, By 
Edward S. Ellis. 

Bod Foatlier: a Tale of tlxa American 
Frontier. By Edward S. HUis. 

Frlttera j or. ** It's a Xiong liane tBat tiaa 
no Turning.** 

Trint or, •‘Tnoae wEo Idv^e in Olaaa 
SLouaes alioul<in*t throw Stones.** 

The Two Sardoaetles. 

Seeking a City. 

B.hoda'i Reward. 


Jaok Mareton *8 Anchor. 
if'rank’B Life-Battle. 

Major Monk's Motto 2 or, **Ii00k Before 
you Leap.*' 

Tim Tiiomson*s Trial; or, ** All is not Gold 
that Glitters.** 

Ursula's Btumbling-Blook. 

Ruth's Ldfe- Work ; or,**Ko Pains, no Gkdna.** 
Rags and Rainbows. 

Unole William’s Charge. 

Pretty Pink's j:'urpose. 


«« 


Odlden Mottoes" Series, The. Each Book containing 208 pages, with Four 
full-page Original Illustrations. Crown 8vo, cloth gilt, 2S. each. 


••Kil Beaperandum.** By the Rev. F. Lang- 
bridge, M.A. 

Bear and Forbear.** By Sarah Pitt, 

“ Foremost If I Can.'* By Helen Atteridge. 


** Honour is my Guide.** By Jeanie Heriiig 
< Mrs. Adains-Acton). 

** Aim at a Sure Bnd.** By Emily Searchfietd. 

** Re Conquers who Bndures.*^ By the Author 
of ** May Cunningham’s Trial.'’ See, 


‘Cross and Crown” Series, The. With Four Illustrations in each Book. Crown 

Svo. 256 pages, 2s. 6d. each. 


Heroes of the Indian Bmplr^ or. Stories of 
Valour and Vlotory. By Ernest Foster. 

TluroosdL Trial to Triumph; or, **The 
Royal W’ay.** By Madeline Bona via Hunt. 
In Letters of Flam# ; A Story of the 
Wal dense# By C. L. Matdaux. 

Sumer; A Story of the Jews. By 


By Fire and Sword; a Story of the Hugue- 
nots. By Thomas Archer. 

Adam Hepburn's Vow ; A Tale of Kirk and 
Covenant. By Annie S. Swan. 

Ko. XIH.; o^the Story of the Iiost VestaL 
A Tale of Early Christian Days. By Emma 
MarshaU. 

Freedom's IS word; A Story of the Bays of 
Wallaoe and aruoe. By Annie S. Swan. 




Selections from Cassell d: Company s Publications, 


FlYa SUlUnff Books for Younff Peoplo. With Original Illustrations. Cloth 

gilt, 5 S. each. 

TTnder Bayard's Banner. By Henry Frith. 1 Bound by a Spell; or. the Hunted Witoh 
The Bomanoe of Invention. ByJ as. Burnley. I of the Forest. By the Hon. Mrs. Greene. 
The Ohainpion of Odin ; or. viking l«lfe I The King's Command. A Story for Qirla. 
in the Days of Old. By j. Fred. Hodgetts. I By Maggie Symington. 


Tlireo and Sixpenny Books for Totini: People. With Original Illustrations. 

Cloth gilt, 3 S. 6d. each. 


Folly : A Kew-Faahionad QlrL By I.. T. 
Meade. 

The Palaoe Beautlfhl. By L. T. Meade. 

** Follow my I«eader;** or, the Boys of 
Templeton. By Talbot Baines Reed. 

For Fortune and Olorys a Story of the 
Soudan War. By I^ewls Hough. 

The Cost of a Mistake. By Sarah Pitt. 

A World of Ghtrls : A Story of a School. 
By L. T. Meade. 


On Board the ** Bsmeralda ; or, Martin 
lieigh'S IiOg. By John C. Hutcheson. 

lioet among White Aflriloans : A Boy's 
Adventures on the Upper Congo By 
David Ker. 

In Quest of Gtold; or. Under the Whanga 
Falls. By Alfred St. Johnston. 

For Queen and King ; or, the Xrf>yal 
'Prentice. By Henry Frith. 


The Deerfoot Series. Ry Edward S. Edlis, Author of " Boy Pioneer’' Series, 
&c. &c. With Four full-page Illustrations in each Hook. Cloth, as. 6d. each. 

The Hunters of the Osark. I The Camp in the Miountalns. 

The Last War TraU. 

The "Boy Woneer" Series. By Edward S. Ellis. With Four Full-page 

Illustrations in each Book. Crown 8vo, cloth, as. 6d. each. 

Ned in the Woods. A Tale of Early Days | Hed on the Biver. A Tale of Indian River 
in the West. ( WarAire. 

Ned in the Block House. A Story of Pioneer Life in Kentucky. 


The "Log Cabin ’* Series. By Edward S. Ellis. With Four Full-page Illus- 
trations in each. Crown 8vo, cloth, as. 6d. each. 

The IfOSt Trail. | Camp-Fire and Wigwam. 

Footprints in the Forest. 


The "Great River" Series. (Uniform with the ‘*Log Cabin” Series.) By 
Edward S. Ellis. Illustrated. Crown 8vo, cloth, bevelled boards, as. 6d. each. 
Down the Miesisslppi. I Dost in the Wilds. 

Up the xapajos: or. Adventures in BraeiL 

Bixpenny Story Booka AH Illustrated, and containing Interesting Stories by 

well-known Writers. 

The Smuggler's Cava. Little Bird, 

liittle Dfsde. Little Pickles. 

The Boat Club. The Blchester College 

L\ike Bamioott. Boys. 


My First Cruise. 

The Little Peacemaker 
The Delft Jug. 


Oassell’B Picture Story Books. Each containing 6o pages of Pictures and 

Stories, &c. 6d. each. 


Little Talka 
Bright Stars. 
Nursery Joys. 
Pet's PMy. 
Tiny Tales. 


Daisy’s Story Book. Auntie's Rtories. 

Dot's Story Book. Birdie's Story Book. 

A Nest of Stories. Little Chimes. 

Good Night Stories. A Sheaf of Tales. 

Chats for Small Chatterers. Dewdrop Stories. 


niustrated Books lor the Little Ones. Containing interesting Stories. All 

Illustrated, is. each ; cloth gilt, is. 6d, 


Scrambles and Scrapes. 
Tittle Tattle Tales. 
Wandering Ways. 
Dumb Friends. 

Indoors and Out. 

Some Farm Friends. 


Those Golden Sands. 
Little Mothers and their 
Children. 

Our Pretty Pets. 

Our Sohoolday Hours. 
Oreatures Tame. 


Creatures Wild. 

Up and Down the Garden. 
Au Sorts of Adventures. 
Our Stinday Stories. 

Our Holiday Hours. 


Albums for OhlldroiL Price 3s. 6d. each. 


The Ohlt-Ohat Album, lllustmted, 

Tne Album for Home, fohool, and Play. 
Set to bold type, and illustrsted throughout 


My Own Album of Animals. 
Picture Album of All Sorts. 


Illustrated. 

Idustrstsd. 




Selections from Cassell Company's Publications. 


ShlUlncr Stoxy Books. All Illustrated* and containing Interesting Stories. 


Seventeen Cate. 

Bun^ and Uie Bova 
The Heir of Blmdale. 

The Myetery at ShonolilF 
Sohool. 

Claimed at I«aet* and Hoy’s 
Reward. 

Thorns and Tangles. 


The Caohoo in the Robin’s 
John’s Mistake. [Nest. 
l>iamonds In the Sand. 
Surly Bob. 

The History of S’ive Uttle 
Pitchers. 

The Octant’s Cradle. 

Shatf and Boll. 


Aunt Lucia’s Iiocket. 
The Mstfic Mirror. 

The Cost of Revenue. 
Clever Trank. 

Amo^ the Redskins. 
The Ferryman of BrilL 
Harry Maxwell. 

A Banished Monarch. 


Cassell's Children's Treasuriea Each Volume contains Stories or Poetry* and 

is profusely Illustrated. Cloth* is. each. 


Cook Robin, and other Hursery Rhymes. 
The Queen of Hearts. 

Old Inother Hubbard. 

Tuneful Lays for Merry B^s. 

Cheerful Songrs for Youna Folks. 

Pretty Poems fbr Younsr Teople. 


The Children’s Joy. 

Fret^ Pictures and Pleasant Stories. 

Our Picture Book. 

My Sunday Book of Pictures. 

Sunday Q-arland of Pictures and Stories. 
Sunday Reading for Little Folks. 


"Little Folks" Painting Books. With Text, and Outline Illustrations for 

Water-Colour Painting, is. each. 


Fruits and Blossoms for ’’Little Folks” I The ** Little Folks” Proverb Painting 
to Paint. I Book. Cloth only, 2s. 

The ” Little Folks” llluminatiug Book. 


Elghteenpenny Story Books. All Illustrated throughout. 


Wee WllUe Winkle. 

Ups and Bowns of a Bonkey’s Life. 
Three Wee Ulster liassies. 

Up the Ladder. 

Blok’s Hero: and other Stories. 

The Chip Boy. 

Haggles, Baggies* and the Rmperor. 
Roses from vchoms. 

Faith’s Father. 


By Land and Sea. 

The Young Ber ringtone. 

J eff and Leff. 

Tom Morris’s Brror. 

Worth more than Gnld. 

’’Through Flood— Through Fire:” and 
other Stories. 

The Gtirl with the Golden Looks. 
Stories of the Olden Time. 


The "World in Pictures" Sexlea 

A Ramble Round Franoe. 

All the Rosslas. 

Chats about OKermany. 

The Xfond of the Pyramids (Rgypt). 
Peeps into China. 


Illustrated throughout as, 6d. each. 

The Xastem Wonderland ( Japan). 
Glimpses of South Amerioa. 
Round Africa. 

The Land of Tenmles (India). 

The Isles of the PjsoLflc. 


Two-Skilling Story Booka All Illustrated. 


Stories of the Tower. 

Mr. Burke’s Hieoes. , 
May Cunningham’s TriaL 
The Top of the liodder: 

How to Reaoh it. 

Little Floteam. 

Madge end her Friends. 


The Children of the Court. 
A Moonbeam Tangle. 
Meld Marjory. 

The Four Cate of the Tip- 
pertone. 

Marion’s Two Homes. 
Little Folks’ Sunday Book. 
School Girla 


Two FouL*penny Bitj. 

Poor Helly. 

Tom Herlot. 

Aunt Tabitha*e Weifk 
In Mischief Ageln. 
Through Peril to Fortune. 
Peggy* and other Tales. 


Half-Crown Books. 

Little BUnges. 

Margaret’s Xnemy. 

Pen’s Peralexitiee. 

Hotable Shlpwreoks. 

Ok>lden Beys. 

Wonders of Common Things. 
At tho South Pole. 


Truth will Out. 

Pictures of School Iilfb and Boyhood. 

The Young Man in the Battle of LUk. By 
the Rev. Dr. Lsndels. 

The True Glory of Woman, By the Rea 
Dr. Landek. 

Soldier and Patriot (George Washingtoa). 



Sehctions from Cassell «£? Company's Publications, 


Three-and-Slzpeimj Library. Illustrated. Cloth gilt, gilt edges. 


The Pemily Honour. 

The Half'Sletera. 

Fairy Talea. By Prof. Henry Morley. 


Zn Duty Bound. 

JPaggy Offlivie** Inheritance, 
and hie Fablee 


Oassell's Piotorial Scrap Book. 

cloth back, 3s. 6d. per Vol. 


Oiir 
The 
'a he 


__rap Book. 

a aiade Borap 
ttle FoBte ^ 


Book, 
crap Book. 


In Six Sectional Volumes. Paper Boards, 

I The Hacpie Scrap Book. 

The liion Scrap Book. 

The Blephaut Scrap Book. 


PlOture Tsaobixig Serlea Each book Illustrated throughout. Fcap. 410, cloth 
gilt, coloured edges, as. 6 d. each. 

Woodland Homanoee. I Frlak ^d hla Flock. 

Storiee of O-irlhood. I Puaay Tip-Toes* jj amily. 


Library of Wonders, illustrated Gift-books for Boys. Paper, is. ; cloth, is. 6d. 


Wonderfhl Adventures. 
Wonders of Animal Instinct. 


Wond 



Wonderful Balloon Asoents. 

Wonders of Bodily Strength and Skill. 
Bsoapes. 


Books for Toung People. Price 25. 6 d. each, 


FerSs Afloat and Brigands Ashore. Uy 
Alfred Elwes. 

Heroes of Bvery-day lilfe. By Laura Lane. 
Illustrated. 

Beoiaive X vents in History. By Ihomas 
Archer. With Original JUustrntions. 

The True Boblnson Orusoes. 

Peeps Abroad for Folks at Home. 


Xarly Xi^lorers. By Thomas Frost. 

' Modem Xxpl or era. By Thomas Frost. 

WUd Adventures in Wild Plaoea. lUus- 
trated. 

Home Chat with our Young Folks. Illus- 
trated throughout. 

Jungle, PeaK, and Plain. Illustrated. 

' The World’s Lumbor Boom. By Selina Gaye. 
I The Bngland of Shakespeare. By L. (inadby. 
With Full-page llliist rations. 


Books for the Little Ones. Fully Illustrated. 


Bhymes for the Young Folk. By William 
AlUngham. Beautifully Illustrated. 3&. 6d. 
The Sunday Borap Book. With One '1 imu- 
sand Scripture Pictures. Boards, 5s. ; cloth, 

7 S. 6d. 

The BUatory Sorap Book. With nearly 
1,000 Engravings. 5s. ; cloth, 7s. 6d. 
Cassell’s Boblnson Crusoe. U'lth 100 

striking liiustmtions. Cloth, &d. ; gilt 

edges, ss. 


The Old Fairy Tales. With Original Illus- 
trations. Boards, is, ; cloth, is. 6d. 

My Biary. With Twelve Coloured Plates and 
366 Woodcuts. IS. 

The Pilgrim’s Progress.' With Coloured 
illustrations, as. od. 

Cassell’s Swiss Family Bobinaon. illus- 
trated. Clotl;, 3s. t>d. ; gilt edges, 5s. 


The World's Workers. A Series of New and Original Volumes by Popular 
Authors. With Portraits printed on a tint as Frontispiece, is. each. 


Br. Arnold of Bugby. By Ko^e £. Seiie. 
The Xarl of Shaftesbury. 

Sarah Boblnson, Agnes Weston, and Mrs. 
Meredith. 

Thomas A. Xdison and Samuel F. B. 
Morse- 

Mrs. Somerville and Mary Carpenter. 
General Ghordon. 

Charles Diokens. 

Sir Titus Salt and George Moore. 
Florence Hightlngale, Catherine Marsh, 
Frances Bidley Havergal. Mrs. Ban- 
yard f I*. N. B.”). 


J>r. Guthrie, Father Mathew, Xllhu Bur- 
rltt, Jos^h liivesey. 

Sir Henry HavelooK. and Colin Campbell 
Lord Clyde. 

Abraham lanooln. 

David Livingstone. 

George Muller and Andrew Beed. 

Biohard Oobden. 

Benjamin Franklin. 

Handel. 

Turner the Artist. 

George and Bobert Stephenson. 


*• TAe abovt IVorfcs {excludifii; Biohard Cobden) can also bt had 1 hr ee in One Voi., cloth, cUt eii:es,ys. 


CA^^ELL cf* COM I ANY^ Limited^ Ludgate Hill^ London; 
Paris ds Melbourne^ 





